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Plate  I. 


UCIDES  CORDATUS,  FEMALE , NATU  RAL  SIZE 
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THE  BRACHYURA  AND  MACRURA  OF  PORTO  RICO. 


By  MARY  J.  RATHBUN, 

Assistant  Curator  of  Marine  Aivertebrates , U.  S.  National  Museum. 


The  creatures  described  in  the  following  paper  belong  to  the  well-known  class  of 
crustaceans,  and  to  that  division  in  which  the  eyes  are  mounted  on  stalks,  usually 
movable,  and  the  walking  feet  are  ten  in  number. 

The  terms  Brachyura  and  Macrura  are  here  used  in  a limited  sense,  as  defined  by 
Dana,  Stimpson,  and  Bate.  In  the  Brachyura,  or  true  crabs,  the  carapace  or  main 
part  of  the  shell  is  usually  wide  and  more  or  less  flattened;  the  front  part  often 
projects  to  form  a beak  or  rostrum;  the  antennae  are  inconspicuous;  the  abdomen 
is  small,  bilaterally  symmetrical,  and  folded  under  the  carapace;  of  the  five  pairs  of 
thoracic  legs,  the  first  pair  are  furnished  with  claws  and  are  commonly  larger  than 
the  remaining  ones,  which  are  similar. 

The  Macrura,  or  shrimps  and  lobsters,  are  elongated — that  is,  the  carapace  is 
longer  than  wide,  and  either  subcylindrical  or  compressed;  the  rostrum  is  usually 
present,  and  often  prominent;  the  antennae  are  well  developed;  the  abdomen  or  tail 
is  longer  than  the  carapace  and  is  extensile;  any  or  none  of  the  relatively  slender 
thoracic  legs  may  be  chelate. 

Crabs  and  shrimps  may  be  found  along  the  seashore  on  the  sandy  and  muddy 
bottoms,  under  stones,  in  crevices  of  rocks,  corals,  and  sponges,  in  shells  of  living 
bivalve  mollusks,  in  tubes  of  annelids,  and  on  the  tests  of  sea-urchins.  They  may 
be  taken  with  the  dredge  and  tangle  from  all  depths  of  the  sea;  some  species  swim 
at  the  surface,  others  frequent  brackish  water  at  the  mouths  of  rivers.  Fluviatile 
crabs  and  shrimps  occur  in  rivers  and  streams  and  along  their  banks,  occasionally  in 
ditches  or  among  roots  of  trees,  while  the  true  land  crabs  may  inhabit  localities 
remote  from  salt  or  fresh  water. 

The  only  systematic  list  of  Porto  Rican  decapodous  crustaceans  is  that  made  by 
John  Gundlach  in  his  “Apuntes  para  la  Fauna  Puerto-Riquena,  vi,  Crustaceos. ” 1 
Fifty -two  species  are  there  enumerated,  of  which  37  are  Brachyura  and  8 are  Macrura. 
The  following  list  contains  162  Brachyura  and  59  Macrura.  These  species  were,  with 
few  exceptions,  taken  bjr  the  naturalists  of  the  Fish  Ilawk  in  1899.  An  examination 
has  been  made,  also,  of  specimens  collected  by  Dr.  L.  Stejneger,  Dr.  C.  W.  Richmond, 
and  Mr.  Paul  Beckwith,  of  the  U.  S.  National  Museum;  Mr.  A.  B.  Baker,  of  the 


'AnalesSoc.  Espafi.  Hist.  Nat.,  XVI,  115-133,  1887. 
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National  Zoological  Park;  Mr.  G.  M.  Gray,  of  Woods  Hole,  Mass.,  and  Mr.  L.  M. 
McCormick,  of  the  Glen  Island  Museum. 

The  crustaceans  dredged  by  the  Fish  Hatch  represent  the  fauna  of  the  coast  to 
a depth  of  225  fathoms,  although  the  majority  of  the  species  come  from  within  the 
100-fathom  line.  Our  list  also  includes  the  fauna  of  the  fresh  waters  and  land  crabs. 
One  genus  and  14  species  of  Brachyura  and  1 genus  and  13  species  of  Macrura  are 
described  as  new.  The  types  are  in  the  U.  S.  National  Museum. 

The  definitions  of  families  and  genera  have  been  in  large  part  quoted  or  con- 
densed from  other  authors.  The  division  into  families  is  mainly  that  of  Stubbing.1 

In  connection  with  the  work  on  Porto  Rican  species,  a large  number  of  specimens 
of  the  same  species  in  the  West  Indian  collection  of  the  National  Museum  have  been 
determined,  and  the  localities  noted.2 


List  of  dredging  datums  of  the  U.  S.  Fish  Commission  steamer  Fish  Hawk  about  the  island,  of 
Porto  Rico  at  which  Brachyura  and  Macrura  were  collected. 


Station 

No. 

Date. 

Locality. 

Depth. 

Bottom. 

Dredging 

instruments. 

1899. 

Fathoms. 

6051 

Jan. 

13 

Off  entrance  to  San  Juan 

45 

Sand,  mud 

Tangle. 

Harbor. 

16 

44  to  54 

6055 

Jan. 

18 

Off  Aguadilla 

137 

Sand,  mud,  and  shells. 

Dredge. 

6057 

19 

44 

Sticky  mud 

Do. 

6058 

19 

.do 

do 

6059 

19 

do 

Do. 

6060 

Jail. 

19 

12 

do 

6061 

20 

12  to  18 

6062 

Jan. 

20 

do 

25  to  30 

Sand,  mud,  and  shells. 

Dredge. 

6063 

Jan. 

20 

do 

75  to  76 

llock v,  sand,  and  coral 

11-foot  beam  trawl. 

6064 

20 

22  to  33 

6065 

Jan. 

20 

4 to  6 

6066 

20 

161  to  172 

6067 

20 

do 

97  to  120 

Coral 

Dredge. 

6070 

21 

220  to  225 

Rocky 

9- foot  beam  trawl. 

6072 

Jan. 

25 

Off  Puntade  Melones 

7 4 

Coral,  sand,  shells 

Tangle. 

6073 

Jan. 

25 

do 

8 

(?) 

Dredge. 

6074 

25 

84 

6075 

25 

8t4 

do 

26 

10 

do 

Do. 

6079 

Feb 

6 

20  to  23 

Coral . . . 

6080 

Feb. 

6 

20 

6084 

Feb. 

8 

Off  Vieques  Island 

u 

Coral,  sand,  shells 

Tangle. 

6085 

Feb. 

8 

do 

14 

6086 

Feb. 

8 

143 

do 

Feb. 

8 

154 

do 

Tangle. 

6089 

Feb. 

8 

21 

Do. 

6090 

Feb. 

8 

16 

do 

Do. 

6091 

Feb. 

8 

15 

Do. 

6092 

8 

16 

do 

Do. 

6093 

Feb. 

8 

15 

do 

Do. 

6094 

Feb. 

8 

12 

do 

Do. 

6095 

Feb. 

8 

12£ 

do 

Do. 

6096 

Feb. 

8 

6* 

do 

Do. 

6097 

Feb 

8 

10 

Do. 

6098 

Feb 

8 

124 

Do. 

6099 

Feb. 

8 

94 

Do. 

1 A History  of  Crustacea,  1893. 

'-This  is,  however,  not  true  of  the  Alpheidx,  as  the  National  Museum  collection  of  ttiat  family  lias 
recently  been  sent  to  Dr.  H.  Coutiere,  of  the  Museum  of  Natural  History,  Paris,  for  study. 
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Suborder  BRACHYURA.  The  Crabs. 


Key  to  the  Porto  Rican  tribes  and  families  of  the  suborder  Brachyura. 

A.  Buccal  frame  quadrate;  efferent  branchial  channels  opening  at  sides  of  endostome. 

B.  Carapace  usually  quadrilateral.  Frontal  region  curved  downward.  Verges  of  the  male  inserted  either  in 
sternal  plastron  or  in  the  basal  joints  of  fifth  pair  of  legs,  thence  passing  through  channels  in 

sternum  beneath  the  abdomen Tribe  Catometopa 

C.  Carapace  hard  and  firm.  Front,  orbits,  and  eye-stalks  not  very  small.  Buccal  frame  quadrate  anteriorly. 

1).  Last  pair  of  legs  not  remarkably  short  nor  subdorsal. 

E.  Carapace  moderately  convex  or  depressed;  branchial  regions  not  greatly  dilated. 

F.  Third  maxillipeds  with  palpus  articulated  usually  at  front  inner  angle  of  merus.  Front  of  moderate 

width  or  very  narrow.  Eye-stalks  often  greatly  elongate Family  OcYPontD.® 

F'.  Third  maxillipeds  with  palpus  articulated  at  apex  or  front  outer  angle  of  fourth.  Front  usually 

broad.  Eye-stalks  of  moderate  size Family  Grapsida: 

E'.  Carapace  very  convex,  especially  dilated  over  and  in  front  of  branchial  regions;  antcro-lateral 
margins  entire  and  strongly  arcuate.  Last  joint  of  walking  legs  often  armed  with  longitudinal 

rows  of  spines Family  Gecap.ciniile 

D'.  Last  pair  of  legs  very  short  and  subdorsal Family  Palicidas 

C'.  Carapace  more  or  less  membranaceous.  Front,  orbits,  and  eye-stalks  very  small.  Buccal  frame  arcuate 

anteriorly.  Species  of  small  size Family  Pinnotheridas 

B'.  Carapace  not-quadrilateral.  Verges  of  male  inserted  in  basal  joints  of  fifth  pair  of  legs. 

C.  Carapace  broad,  short,  rounded  anteriorly,  without  projecting  frontal  rostrum Tribe  Qyclomelopa 

D.  Terminal  joints  of  last  pair  of  legs  not  flatly  expanded. 

E.  Terminal  joints  of  last  pair  of  legs  usually  spinuliferous.  Species  fluviatile,  or  living  in  damp  eartli 

away  from  the  sea Family  Potamonid* 

E'.  Terminal  joints  of  last  pair  of  legs  usually  unarmed.  Species  marine Family  Pilumnid/E 

D'.  Terminal  joints  of  last  pair  of  legs  usually  flatly  expanded.  Front  well  separated  from  inner  orbital 

angles Family  Portuniu/E 

C'.  Carapace  usually  triangular,  with  projecting  pointed  or  spined  rostrum Tribe  Oxyrhyncha 

D.  Basal  joint  of  antennae  well  developed,  inserted  beneath  the  eyes,  and  usually  forming  a great  part  of 

infraocular  space Family  Maud.® 

])'.  Basal  joint  of  antennse  very  small,  and  with  the  next  joint  embedded  in  the  narrow  gap  between  front 

and  inner  orbital  angle Family  Parthenopid.® 

A'.  Buccal  frame  usually  triangular,  narrowed  forward;  efferent  channels  opening  at  middle  of  endostome. 

Verges  of  male  inserted  in  basal  joints  of  fifth  pair  of  legs Tribe  Oxystomata 

B.  Last  one  or  two  pairs  of  feet  not  articulated  higher  up  than  the  preceding  pairs. 

C.  Afferent  channels  to  branchiae  opening  behind  pterygostomian  regions  and  in  front  of  chelipeds. 

I).  Palpus  of  the  outer  maxillipeds  not  concealed . .Family  Gala pim  das 

D'.  Palpus  of  the  outer  maxillipeds  concealed  behind  triangular  acute  merus Family  Matutid.e 

C'.  Afferent  channels  to  branchiae  opening  at  antero-lateral  angles  of  endostome Family  Leucosiid/E 

B'.  Last  one  or  two  yjairs  of  feet  articulated  higher  up  than  preceding  pairs Family  Dorippidas 


Tribe  CATOMETOPA  or  GRAPSOIDEA. 

Carapace  broad  anteriorly,  often  subquadrate,  sometimes  subglobose,  truncate  or  arcuate  anteriorly, 
but  not  rostrate.  Front  bent  downward.  Epistome  short,  often  almost  linear.  The  pairs  of  branchiae 
are  usually  fewer  than  nine  in  number;  the  efferent  channels  open  at  the  sides  of  the  endostome.  The 
male  verges  are  inserted  either  in  the  sternal  plastron  or  in  the  basal  joints  of  the  last  pair  of  legs, 
thence  passing  through  channels  in  the  sternum  beneath  the  pleon. 

Family  0CYP0D1DJE  Leach,  1819. 

Carapace  in  general  moderately  convex,  either  cancroid  or  trapezoidal,  with  antero-lateral  margins 
straight  or  arcuate,  the  branchial  regions  not  generally  dilated.  The  front  is  of  moderate  width  or 
very  narrow.  The  orbits  and  eye-stalks  are  of  moderate  size  or  greatly  developed.  The  chelipeds  in 
the  adult  male  are  in  general  of  moderate  size,  sometimes  slender  and  elongate.  The  seventh  joint  in 
the  walking  legs  is  styliform,  without  strong  spines.  The  pleon  does  not  always  cover  the  whole  width 
of  the  sternum  between  the  last  pair  of  legs. 
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Key  to  the  Porto  Rican  genera  of  the  family  Ocypodidx. 


A.  Carapace  trapezoidal  or  quadrate.  Eye-stalks  elongate. 

B.  Lateral  margins  entire. 

C.  Eye  peduncles  stout;  chel*  in  male  somewhat  unequal Ocypode 

C'.  Eye  peduncles  slender;  chelte  in  male  extremely  unequal Urn 

B'.  Lateral  margins  toothed. 

C.  Antennse  excluded  from  the  orbit  by  internal  suborbital  lobe Euryplax 

C'.  Antennse  not  excluded  from  the  orbit Tetfaplax 

A'.  Carapace  with  antero-lateral  margins  arcuate.  Eye-stalks  of  moderate  length. 

B.  Carapace  rectangular  posteriorly. 

C.  Antero-lateral  margin  not  dentate Chasmocarcmus 

C'.  Antero-lateral  margin  dentate Speocarcinus 

B'.  Carapace  cancroid  in  form:  postero-lateral  margins  converging  posteriorly. 

C.  Chelipeds  with  palm  more  or  less  angular.  Fingers  elongate . Eucratopsis 

C'.  Chelipeds  with  palm  robust.  Fingers  short Panoplax 


Genus  OCYPODE  Fabricius. 

Ocypode  Fabricius,  Entom.  Sys.,  Suppl.,  312,  1798. 

Orbits  very  large  and  open,  extending  all  along  the  anterior  margin  on  either  side  of  the  narrow 
and  deflexed  front.  Eye-stalks  large,  the  large  cornea:  covering  much  of  the  lower  surface  of  this 
terminal  joint.  Chelipeds  in  the  adult  male  are  unequal  and  well  developed,  and  the  palm  has  a ver- 
tical series  of  short  raised  lines  or  tubercles  on  the  inner  surface,  which  form  a stridulating  ridge. 

‘ Ocypode  albicans  Bose.  Sand  Crab;  Ghost  Crab. 

Ocypoda  albicans  Bose,  Hist.  Nat.  Crust.,  I,  196,  pi.  4,  f.  1,  1S02. 

Ocypode  arenarius  Say,  Jour.  Pliila.  Acad.  Sci.,  I,  69,  1817. 

Ocypode  arenaria  Miers,  Ann.  Mag.  Nat.  Hist.  (5),  x,  384,  pi.  xvii,  figs.  7,  7 a,  lb,  1882;  Rathbun,  Ann.  Inst.  Jamaica,  I,  26, 1897. 
Ocypode  albicans  Rathbun,  Proc.  Wash.  Acad.  Sci.,  IT,  134,  1900. 

Carapace  coarsely  granulate  toward  the  sides,  finely  granulate  on  middle  and  posterior  portions. 
Antero-lateral  angles  acute  and  prominent.  Eyes  rounded  at  the  distal  extremity.  Stridulating  ridge 
narrow,  tuberculate.  Ambulatory  legs  compressed,  with  long,  yellow,  marginal  hairs. 

Dimensions  of  male  from  Nassau:  Length,  34  mm.;  width,  41  mm. 

From  Long  Island  to  Brazil;  Bermudas.  Porto  Rico  (Gundlach).  Taken  by  the  Fish  Hawk  party 
at  Nassau,  Bahamas,  and  the  following  Porto  Rican  localities:  San  Juan,  Aguadilla,  Puerto  Real,  Playa 
de  Ponce,  Hucares,  Fajardo,  and  Ensenada  Honda,  Culebra. 

The  Ocypode  rhombea  listed  by  Gundlach  probably  does  not.  differ  specifically  from  his  Ocypode 
arenaria. 

Found  on  sandy  beaches,  where  they  dig  holes  at  and  above  high-water  mark.  They  live  on 
refuse  thrown  up  by  the  tide,  and  are  partly  nocturnal.  Their  color  is  that,  of  the  sand,  and  they 
are  very  swift  of  movement. 


Genus  UCA  Leach.  Fiddler  Crabs. 

Uca  Leach,  Ediu.Encyc.,vn, 430, 1814  (not  Uca  Latreille,  1819):  Rathbun.  Proc. Biol.  Soc.  Wash.,  xi,  154, 1897. 

Gelasimus  Latreille,  Nouv.  Diet.  Hist.  Nat..,  xii,  517, 1817. 

Orbits  extending  all  along  the  anterior  margin  of  the  carapace  on  either  side  of  the  comparatively 
narrow  front.  Eye-stalks  long  and  slender.  Chelipeds  in  the  adult  male  strikingly  unequal;  iu  the 
female  small  and  equal. 


Key  to  the  Porto  Rican  species  of  the  genus  Uca. 1 


A.  Front  wide,  for  the  genus. 

B.  Oblique  ridge  on  inner  surface  of  palm  terminating  at  carpal  cavity. 

C.  The  two  rows  of  tubercles  on  inner  surface  of  palm  at  base  of  dactyius  are  divergent  from  below  upward 


and  leave  a considerable  space  between  them mordax 

C'.  The  two  rows  of  tubercles  at  base  of  dactyius  are  subparallel  and  near  together .pugnax  rapax 

B'.  Oblique  ridge  not  terminating  at  carpal  cavity,  but  continued  to  near  superior  margin  of  palm leptodactyla 

A.  Front  very  narrow,  but  not  linear  nor  spatuliform thayeri 


1 Gundlach  recognizes  the  presence  of  the  fiddler  crab  in  Porto  Rico  under  the  name  “ Gelasimus  vocator.” 
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Uca  mordax  (Smith). 

Gelasimus  mnrdax  Smith,  Trans.  Conn.  Acad.  Sci.,  n,135,  pi.  it,  f.3,pl.iv,  f.  4,  4a,  1870. 

Uca  mordax  Rathbun,  Proo.  U.  S.  Nat.  Mus.,  XXII,  276,  1900. 

Front,  broad  and  shallow;  width  at  base  or  posteriorly  about  one-third  the  width  between  the 
anterior  angles  of  the  carapace;  anterior  margin  almost  straight.  Lateral  margin  of  carapace  strongly 
curved  inward  anteriorly  and  forming  blunt  angles.  Palm  elongate,  narrow  toward  the  carpus;  the 
oblique  ridge  on  its  lower  inner  surface  is  usually  tuberculate  and  very  much  thickened,  being  several 
tubercles  in  width.  In  the  Porto  Rican  specimens  these  tubercles  are  almost  obsolete  except  at  the 
proximal  end  of  the  ridge.  The  two  rows  of  tubercles  at  the  base  of  the  daetylus  on  the  inner  surface 
of  the  palm  are  not  parallel,  but  diverge  from  each  other  toward  the  upper  margin. 

A large  species,  over  an  inch  in  width.  Length  of  male  from  Hucares,  16.4  mm. ; width  27  mm. 

From  the  Bahamas  and  the  West  Indies  to  Rio  de  Janeiro;  Liberia  (?).  Rio  Bayamon,  above 
Palo  Seco,  2 females;  Hucares,  4 males. 

Uca  pugnax  rapax  (Smith). 

Gelasimus  rapax  Smith,  Trans.  Conn.  Acad.  Sci.,  it,  134,  pi.  it,  f.  2,  pi.  iv,  f.  3, 1870. 

Front  with  arcuate  margin;  width  at  base  or  posteriorly  about  two-sevenths  the  width  between 
anterior  angles  of  carapace.  Lateral  margin  curved  inward  anteriorly,  forming  acute  angles.  Palm 
proportionally  shorter  and  proximally  broader  than  in  U.  mordax;  the  oblique  ridge  on  its  lower  inner 
surface  is  formed  of  large  tubercles  and  does  not  terminate  so  near  the  carpus  as  in  U.  mordax , and 
consequently  is  more  oblique  to  the  lower  margin.  The  two  rows  of  tubercles  at  base  of  daetylus  are 
near  together  and  subparallel.  Smaller  than  U.  mordax , usually  less  than  an  inch  in  width.  Measure- 
ments of  male  from  Boqueron  Bay:  Length,  14.5  mm.;  width,  22.5  mm. 

The  subspecies  which  I designate  under  the  name  of  Uca  pugnax  rapax  is  a West  Indian  form  of 
fiddler,  differing  from  the  common  U.  pugnax  of  the  east  coast  of  the  United  States  chiefly  as  follows: 
In  U.  pugnax  the  superior  orbital  border  or  eyebrow  is  nearly  vertical  and  barely  visible  in  a dorsal 
view,  while  in  U.  pugnax  rapax  the  eyebrow  is  more  oblique  and  readily  visible  from  above.  In  U. 
pugnax  the  space  between  the  daetylus  and  carpal  cavity  is  coarsely  granulate;  in  U.  pugnax  rapax  finely 
granulate. 

Florida  Keys  to  Rio  de  Janeiro.  In  Porto  Rico  at  Catano;  San  Juan;  Boqueron  Bay,  very 
numerous;  Ensenada  Honda,  Culebra;  Hucares,  numerous;  Fajardo. 

The  typical  form  of  U.  pugnax  extends  from  Provincetown , Mass.,  to  Georgia. 

Frequents  salt  marshes.  Taken  in  the  mangrove  swamps  at  San  Juan  Bay,  Porto  Rico. 

Uca  leptodactyla  Rathbun. 

Uca  leptodactyla  (Gufirin  ms.)  Rathbun  in  Rankin,  Ann.  N.  Y.  Acad.  Sci.,  xi,  227,  1898. 

A s lall  spec.cs,  a little  over  a third  of  an  inch  wide,  thicker  and  more  cylindrical  than  any  other 
of  the  Porto  Rican  species  of  Uca.  The  front  at  its  base  or  posteriorly  is  about  one-fourth  the  width 
between  anterior  angles  of  carapace.  These  angles  are  directed  obliquely  outward.  The  oblique  ridge 
on  lower  half  of  inner  surface  of  palm  does  not  terminate  at  the  carpal  cavity,  but  is  continued  by  an 
angular  turn  to  near  the  superior  margin  of  palm.  This  upper  half  of  the  ridge  is  parallel  to  the 
tubercular  ridge  at  base  of  daetylus.  Fingers  of  great  claw  very  slender  and  delicate.  Ambulatory 
legs  light  colored  and  marked  with  small  dark  spots,  which  form  in  part  transverse  bands. 

Length  of  male  from  San  Juan,  6 mm.;  width,  9.8  mm. 

Bahamas  and  West  Indies  to  Santos,  Brazil.  Porto  Rico:  San  Antonio  Bridge,  San  Juan;  Boque- 
ron Bay;  Ensenada  Honda,  Culebra;  Fajardo. 

Uca  thayeri  Rathbun. 

Uca  thayeri  Rathbun,  Proc.  Washington  Acad.  Sci.,  ii,  134,  pi.  viii,  figs.  1 and  2,  1900. 

Carapace  very  broad  in  its  anterior  fourth,  narrowing  rapidly  in  its  posterior  three-fourths; 
antero-lateral  angles  almost  rectangular,  1 ilunt ; sometimes  the  carapace  is  narrower  at  orbital  angles  than 
a little  behind  that  point,  caused  by  the  curving  inward  at  lateral  angle  of  one  or  both  lateral  margins. 
Dorsal  furrows  deep,  especially  the  cervical  and  the  transverse  gastro-cardiac  furrow;  less  deep  are  the 
obliquely  longitudinal  branchial  furrow  and  the  postorbital.  Surface  finely  and  densely  Granulate 
through  the  lens,  and  tomentose,  the  hair  retaining  particles  of  mud.  Front  very  narrow,  not  linear 
nor  spatuliform,  but  subtriangular,  at  base  or  posteriorly  less  than  one-fifth  the  width  between  the 
antero-lateral  angles  of  the  carapace,  anteriorly  truncate  or  nearly  so;  sides  oblique  and  almost  straight; 
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superior  orbital  surface  or  eyebrow  shallow,  not  varying  much  in  length  throughout  its  width;  margins 
finely  granulate.  Inferior  margin  of  orbit  with  large  truncate  tubercles,  increasing  in  size  and  distance 
apart  toward  the  outer  extremity. 

Large  cheliped  very  heavy.  Merus  and  carpus  elongate,  thick,  rugose  on  the  outer  surface,  and 
without  armed  margins.  Outer  surface  of  palm  coarsely  tuberculate  on  its  upper  half,  the  tubercles 
gradually  becoming  fine  granules  below;  upper  and  lower  margins  set  off  by  deep  grooves.  Inner 
surface  of  palm  with  a ridge  marked  by  a single  line  of  large  tubercles,  leading  obliquely  upward  from 
the  lower  margin  to  the  carpal  cavity,  where  it  turns  at  a little  less  than  a right  angle  and  is  continued 
less  than  halfway  to  the  upper  margin,  or  when  continued  farther  the  tubercles  are  obsolete.  On  the 
palm  at  the  base  of  the  dactylus  are  two  tuberculate  lines,  the  distal  one  very  short;  both  are  slightly 
oblique  to  the  lower  margin.  In  full-grown  males  the  fingers  are  very  long,  the  lower  margin  of  the 
propodus  sinuous,  the  pollex  bent  down  for  its  distal  third.  The  dactylus  equals  or  overreaches  the 
pollex.  The  prehensile  tubercles  are  irregular,  but  not  strikingly  so.  The  dactylus  is  roughened  at 
its  base  on  the  upper  side  and  has  a short  longitudinal  groove  on  the  outer  side  below  the  upper  margin. 
The  smaller  cheliped  is  rather  long,  the  fingers  longer  than  the  palm  and  somewhat  gaping  to  the  tips. 
Meral  joints  of  ambulatory  legs  dilated  and  very  broad,  especially  those  of  second  and  third  pairs. 

Old  males  show  a tendency  to  widen  behind  the  antero-lateral  angles;  this  tendency  is  stronger 
on  the  side  of  the  large  claw.  In  males  which  are  young  or  have  not  reached  their  fullest  development 
the  pollex  of  the  large  chela  is  straight,  not  bent  down,  and  the  lower  margin  of  the  propodus  is 
convex,  not  sinuous.  The  meral  joints  of  the  ambulatory  legs  are  wider  in  the  female  than  in  the 
male,  as  is  the  case  in  other  species  of  the  genus. 

Male,  length,  17.2  nun.;  width,  27.5  mm. 

Jamaica;  Brazil  at  Natal,  Rio  Grande  do  Norte,  also  Rio  Parahyba  do  Norte,  Sad  Matheos  and 
Victoria.  Porto  Rico:  Rio  Bayamon  above  Palo  Seco,  2 adult  males  with  straight  propodi,  1 adult 
female;  Fajardo,  1 male,  1 female,  both  small  but  mature,  large  cheliped  of  male  missing. 

Genus  EURYPLAX  Stimpson. 

Euryplax  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,vn,  00,  1S59;  Bull.  Mus.  Comp.  Zoo!,  n,  150,  1871. 

Carapace  transverse,  broad;  antero-lateral  margin  very  short,  dentate;  front  nearly  half  as  broad 
as  the  carapace;  ocular  peduncles  of  moderate  length;  antennal  flagellum  excluded  from  the  orbit  by 
a process  of  the  basal  joint,  which  joins  the  front.  Palpus  of  the  endognath  of  the  outer  maxillipeds 
articulating  with  the  merus  at  its  inner  angle. 

Verges  of  the  male  arising  from  coxte  of  fifth  pair  of  feet  and  passing  through  canals  in  the 
sternum.  Sternum  partially  exposed  in  the  sinus  of  the  abdomen  between  its  second  and  third 
segments.  All  the  segments  of  abdomen  distinct.  Chelipeds  heavy,  not  very  unequal. 

Only  one  species  known  from  West  Indian  region,  viz,  E.  nitida  Stimpson,  the  type  of  the  genus. 

Euryplax  nitida  Stimpson. 

Euryplax  nitidus  Stimpson,  Ann.  Lyc.  Nat.  Hist..  N.  Y.,  vii,  CO,  1859;  Smith,  Trans.  Conn.  Acad.  Soi.,  n,  162,  1870. 

Euryplax  nitida  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii,  150,  1871;  Kingsley,  P’roc.  Acad.  Nat.  Sci.  Pliila.,  xxxi,  399,  1879. 

Carapace  smooth  and  shining,  convex  fore  and  aft,  as  well  as  from  side  to  side;  antero-lateral 
margin  less  than  half  as  long  as  the  postero-lateral,  and  armed  with  three  strong  teeth  including  the 
angle  of  the  orbit;  carapace  widest  at  the  third  tooth.  Front  deeply  notched  on  each  side  at  the 
insertion  of  the  an  ten  me;  inter-antennal  margin  nearly  straight.  Chelipeds  in  the  male  with  a round 
pit  at  anterior  distal  corner  of  lower  surface  of  merus;  this  pit  is  surrounded  by  a fringe  of  long  hair; 
a sharp  curved  spine  near  the  distal  end  of  the  upper  surface  of  the  merus.  Carpus  with  a sharp  inner 
spine;  inner  surface  pilose.  Ambulatory  legs  slender.  Carapace  of  female  narrower.  Chelipeds  more 
nearly  equal.  Merus  without  pit  and  surrounding  hair. 

The  dimensions  of  two  specimens  are  as  follows: 


Width 

Width 

Sex. 

Locality. 

Length. 

at  third 
tooth. 

at  orbital 
tooth. 

Male. 

Cedar  Keys,  Fla 

15 

24.9 

20.8 

Fern. 

Marco,  Fla 

15 

24 

20.8 

West  coast  of  Florida  and  Florida  Keys  to  49  fathoms  (Stimpson);  St.Thomas  (Stimpson).  Off 
Vieques,  14  fathoms,  coral,  sand,  shells,  station  6085,  1 small  male. 
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Genus  TETRAPLAX,  nov. 

Carapace  quadrilateral;  lateral  margins  dentate,  somewhat  converging  posteriorly.  Front  about 
one-third  the  width  of  the  carapace,  margin  nearly  straight.  Orbital  margins  nearly  transverse.  Eye- 
stalks  elongate  and  of  moderate  thickness.  Antennae  entering  the  orbit.  Buccal  cavity  wider  in  front 
than  behind.  Maxillipeds  not  completely  tilling  the  cavity;  palpus  articulating  at  the  front  inner 
angle  of  merus,  which  is  slightly  notched.  Abdominal  segments  in  male  narrower  than  the  sternum; 
third  to  fifth  segments  fused.  Chelipeds  unequal,  heavy,  angular;  fingers  pointed.  Ambulatory  legs 
long,  slender,  compressed;  dactyli  of  last  pair  concave  upward  and  outward. 

Type,  Frevillea  quadrklenlala  Rathbun,  a species  described  from  the  female  only.  Having 
recently  compared  the  male  with  the  male  of  F.  barbata  A.  Milne  Edwards,  I find  the  species  gener- 
ically  distinct.  Frevillea  has  very  oblique  orbital  margins,  terminating  in  a prominent  antero-lateral 
spine,  very  stout  eyes,  while  the  abdomen  of  the  male  is  very  broad  at  base,  covering  the  sternum. 

Tetraplax  quadridentata  Rathbun. 

Frevillea  quaclridentala  Rathbun,  Bull.  Labor.  Nat.  Hist.  State  Univ.  Iowa,  iv,  p.  287,  pi.  vin,  f.  1,  1898. 

Carapace  thick',  about  three-fourths  as  long  as  wide,  covered  with  a short,  dark -colored  pubescence; 
when  this  is  removed,  the  regions  can  be  made  out.  Front  about  one-third  the  width  of  carapace, 
deflexed,  edge  thin,  from  above  appearing  slightly  emarginate.  Superior  margin  of  orbit  sloping 
outward  and  slightly  backward  to  outer  orbital  tooth;  a notch  toward  inner  end,  and  another  next 
outer  tooth.  The  inferior  margin  has  a notch  next  the  outer  tooth  and  a tooth  at  inner  angle,  between 
which  and  the  antenna  there  is  a triangular  opening.  Antero-lateral  margin  with  three  teeth  besides 
the  orbital;  their  outer  edges  are  finely  denticulate;  the  three  teeth  are  very  nearly  in  a line  parallel 
to  middle  line  of  crab;  orl >ital  tooth  less  pr< ijecting.  Postero-lateral  margins  longer  than  antero-lateral, 
and  moderately  converging.  The  sutures  between  the  third  and  fourth,  and  fourth  and  fifth  segments 
of  abdomen  of  male  are  partially  indicated.  Terminal  segment  rounded  at  extremity.  Chelipeds 
subequal,  rather  heavy.  Merus  with  a spine  on  its  superior  margin  at  its  distal  third.  Carpus  with 
an  inner  spine  and  an  anterior  fringe  of  hair.  Hand  smooth  and  shining,  finely  granulate  above,  upper 
margin  acute  and  very  finely  granulate.  Lower  outer  margin  of  pollex  with  a granulated  costa. 
Dactylus  with  two  superior  granulated  coshe  and  a superior  fringe  of  hair. 

The  dimensions  of  three  specimens  from  San  Juan  Harbor  are  as  follows: 


Sex. 

Length. 

Width. 

Width 
at  antero- 
lateral 
angles. 

Width 
of  front. 

Male 

8.3 

10.3 

9 

3.5 

Ovigerous  female 

8.1 

10.4 

9.1 

3.6 

Male 

5.8 

6.8 

6.4 

2.5 

San  Juan  Harbor,  4b  to  5£  fathoms,  sand,  mud,  station  6054,  2 males,  1 female;  Mayaguez  Harbor, 
12  fathoms,  sticky  mud,  station  6060,  1 male.  One  specimen  only,  a female,  had  been  taken  previously 
by  the  Albatross  at  Curasao.  Three  of  the  Porto  Rican  specimens  are  larger  than  the  type  and  show 
that  the  species  becomes  relatively  narrower  as  it  increases  in  size. 

Genus  CHASMOCARCINUS  Rathbun. 

CAksmocarcinus  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Towa,  iv,  284, 1898. 

Carapace  thick,  broadest  posteriorly,  tapering  anteriorly,  without  antero-lateral  angles,  the  lateral 
margins  forming  a curve  continuous  with  the  anterior  margin.  Front  narrow,  bifid.  Orbits  marginal, 
oblong;  eyes  movable.  Pterygostomian  region  with  a horizontal  suture  as  in  Scalopidia.  Antennula 
with  basal  joint  very  large  and  hemispherical.  Epistome  nearly  perpendicular,  its  margin  projecting 
below  the  maxillipeds.  Maxillipeds  widely  separated  throughout  their  length,  longitudinally  placed. 
Merus  suboval,  the  palpus  articulating  at  the  antero-internal  angle.  Abdomen  much  narrower  at  base 
than  the  sternum;  third,  fourth,  and  fifth  segments  coalesced  in  the  male.  The  sexual  appendages 
pass  to  the  coxfe  through  ducts  visible  between  the  sternal  segments.  Abdominal  segments  distinct  in 
the  female.  Chelipeds  with  merus  trigonal,  carpus  quadrate,  manus  short  and  broad,  fingers  long  and 
slender.  Ambulatory  legs  slender,  subcylindrical,  the  third  pair  the  longest,  the  second  next,  the 
fourth  the  shortest.  Dactylus  of  last  pair  recurved. 
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Chasmocarcinus  cylindricus,  sp.  nov. 

Length  of  carapace  less  than  three-fourths  its  posterior  width.  Fronto-orbital  width  about  half 
width  of  carapace.  Carapace  subcylindrical,  almost  level  from  side  to  side.  Anterior  half  of  lateral 
margin  marked  by  a sharp  granulated  line.  Sutures  visible  about  cardiac  region.  At  inner  angle  of  the 
branchial  region  there  is  a depression  from  which  various  shallow  wrinkled  furrows  radiate.  Surface 
covered  with  a short  pubescence.  Front  a little  wider  than  either  orbit;  margin  subtruncate,  upper 
surface  with  a median  depression,  which  in  a dorsal  view  makes  the  margin  appear  bifid.  Margin  of 
orbit  concave,  directed  obliquely  outward  and  a little  forward.  Right  chel®ed  larger  than  the  left. 
Carpus  with  inner  angle  rounded,  and  without  a tooth.  Manus  of  larger  cheliped  about  one-half  wider 
than  that  of  smaller  in  the  male,  and  much  more  swollen,  its  fingers  gaping  at  base;  in  the  female  the 
hands  are  more  nearly  equal  and  the  fingers  do  not  gape.  Ambulatory  legs  narrow,  fringed  with  hair. 

The  following  are  the  dimensions  of  two  specimens: 


Locality. 

Sex. 

Length. 

Width. 

Fronto- 

orbital 

width. 

Station  6061 

Male 

4.6 

6.5 

3.5 

Station  6059 

Female 

6.7 

9.5 

4.7 

This  species  is  distinguished  at  a glance  from  the  three  previously  described,  by  its  broader  and 
more  cylindrical  carapace. 


(c)  Abdomen  of  male,  x 4.  (d)  Abdomen  of  female,  x 4. 

Type  locality,  Mayaguez  Harbor,  Porto  Rico,  12  to  18  fathoms,  sand,  mud,  station  6061,  4 males, 
2 females  (Cat.  No.  23765).  Other  Porto  Rican  localities  are  off  Aguadilla,  137  fathoms,  sand,  mud, 
and  shells,  station  6055,  1 female;  Mayaguez  Harbor,  7 fathoms,  sticky  mud,  station  6051),  1 female; 
Mayaguez  Harbor,  75  to  76  fathoms,  rocky,  sand,  and  coral,  station  6063,  1 male,  3 juv. ; Mayaguez 
Harbor,  161  to  172  fathoms,  sand,  mud,  station  6066,  2 males,  2 females. 

Genus  SPEOCARCINUS  Stimpson. 

Spencarcinus  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  58,  1859. 

Carapace  longitudinally  convex,  almost  semicylindrical,  transversely  nearly  flat;  posteriorly 
narrowing  very  little,  anteriorly  margins  arcuate  and  dentate.  Front  less  than  half  the  width  of  cara- 
pace. Orbits  marginal,  oblong,  eyes  movable.  Outer  maxillipeds  moderately  separated  from  each 
other;  merus  subquadrate,  with  a notch  at  antero-internal  angle  for  the  insertion  of  palpus.  First  two 
abdominal  segments  narrow,  exposing  largely  the  sternal  segment;  third  segment  much  wider,  but 
still  not  extending  to  coxal  joints  of  legs;  third,  fourth,  and  fifth  segments  coalesced.  Chelipeds  short, 
thick.  Ambulatory  legs  narrow,  smooth,  compressed;  dactyli  long,  ciliate. 
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Speocarcinus  carolinensis  Stimpson. 

Speocarcinus  carolinensis  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vii,  59,  pi.  I,  figs.  1,  2,  and  3,  1859;  Rathbun,  Bull.  Lab.  Nat. 

Hist.  State  Univ.  Iowa,  iv,  281,  1898. 

Carapace  punctate,  obsoletely  granulated  toward  margins.  Gastric  region  well  defined.  Antero- 
lateral region  5-toothed,  including  angle  of  orbit;  second  tooth  shallow,  rounded,  and  not  distinctly 
separated  from  first.  Third,  fourth,  and  fifth  teeth  well  marked,  sharp,  separated  by  clearly  marked 
U-shaped  sinuses.  Front  about  one-third  width  of  carapace,  with  a median  notch;  the  two  lobes 
slightly  oblique  and  sinuous.  Merus  of  chelipeds  with  a strong  tooth  above  near  distal  end;  carpus 
with  a blunt  tooth  at  inner  angle;  hand 
smooth,  punctate.  Dactylus  of  last  pair 
of  ambulatory  legs  curved  upward.  Sur- 
face pubescent  except  that  of  the  fingers. 

Lines  of  hairs  on  the  hands  and  fingers 
and  the  margins  of  the  ambulatory  legs. 

Male,  station  6074;  Length,  6.5  mm. ; 
width,  8.5;  width  between  outer  angles,  6; 
width  of  front,  3.  Female,  station  6074; 

Length,  7.5;  width,  9.8;  width  between 
outer  orbital  angles,  6.5;  width  of  front, 

3.2  mm. 

Charleston  Harbor,  S.  C.  (type  lo- 
cality), in  subterranean  galleries  excavated  in  mud  at  low-water  mark  by  other  crustaceans  or  by  large 
worms.  Tortugas,  dredged.  Mayaguez  Harbor,  Porto  Rico,  12  to  18  fathoms,  station  6061,  and  in  75 
to  76  fathoms,  station  6063;  off  Puerto  Real,  8|  fathoms,  station  6074. 

The  Porto  Rican  specimens  are  wider  than  the  type,  which  was  measured  by  Stimpson  and  is 
not  extant,  their  lateral  teeth  are  more  distinctly  separated,  and  the  second  tooth  more  prominent 
than  in  Stimpson’s  figure.  The  specimen  from  Tortugas  which  I referred  to  S.  carolinensis  in  1898, 
though  smaller  than  the  type,  has  the  same  proportions  and  similar  teeth.  There  is,  however,  in 
the  Museum  of  Comparative  Zoology,  a male  from  Charleston,  X.  C.,  the  type  locality,  which  is  about 
the  same  size  as  the  type  specimen,  but  its  proportionate  width  is  intermediate  between  the  type 
and  the  Porto  Rican  specimens,  while  the  teeth  are  prominent  and  well  separated,  as  in  the  latter. 

Genus  EUCRATOPSIS  Smith. 

Eucratopsis  Smith,  Trans.  Conn.  Acad.  Sci.,  u,  35, 18C9. 

Carapace  convex  in  an  antero-posterio’r  and  a transverse  direction,  narrowing  considerably 
posteriorly,  antero-lateral  margins  with  large  teeth.  Front  less  than  half  the  width  of  carapace. 
Orbits  and  maxillipeds  similar  to  those  of  Speocarcinus.  Third  abdominal  segment  not  in  contact  with 
coxae  of  fifth  pair  of  feet  in  typical  species;  third,  fourth,  and  fifth  segments  coalesced.  Chelipeds 
short,  thick;  palm  angular,  with  a distinct  superior  marginal  line;  fingers  elongate. 

Eucratopsis  spinidentata  (Benedict). 

Eucratoplax  spinidentata  Benedict,  Johns  Hopkins  Univ.  Cir.,  xi,  No.  97,  p.  77, 1892;  Iiathbun,  Ann.  Inst.  Jamaica,  I,  26,  1897. 
Eucratopsis  spinidentata  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  281, 1898. 

Carapace  finely  granulate  and  pubescent.  Regions  distinctly  marked.  Front  less  than  one-third 
the  width  of  carapace,  bilobed,  lobes  slightly  rounded.  Orbit  slightly  wider  than  frontal  lobe. 
Lateral  teeth  five,  including  orbital;  the  second  shallow  and  separated  from  the  first  by  only  a slight 
sinus;  third  rounded,  obtuse,  and  little  projecting;  fourth  and  fifth  prominent,  spiniform.  Merus  of 
chelipeds  with  a superior  tooth  near  distal  end;  carpus  with  two  spiniform  teeth,  one  at  inner  angle, 
the  other  below.  Palm  smooth  on  outer  face,  granulate  above;  fingers  slightly  bent  down  in  the 
larger  cheliped,  more  so  in  the  smaller  cheliped.  Teeth  of  fingers  irregular;  when  closed  the  fingers 
leave  a slight  gape  proximallv.  Ambulatory  legs  pubescent  and  with  hairy  margins.  Dactyli  of  last 
pair  slightly  recurved  and  bent  upward. 

Length  of  male  from  Boqueron  Bay,  11  mm.;  width  between  penultimate  marginal  teeth,  15.5 
mm.;  width  between  outer  orbital  angles,  9.8  mm.;  width  of  front,  4.8  mm. 

Jamaica  (Benedict,  Rathbun);  Trinidad;  Monos  Island,  off  Trinidad;  Puerto  Real  and  Boqueron 
Bay,  Porto  Rico. 
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Genus  PANOPLAX  Stimpson. 

Panoplax  Stimpson,  Bull.  Mus.  Comp.  Zoo].,  ti,  151, 1871. 

Carapace  arcuate  anteriorly,  quadrate  posteriorly;  front  advanced;  antero-lateral  margin  dentate. 
Merus  of  outer  maxillipeds  with  inner  posterior  margin  notched;  also  the  inner  anterior  angle  notched 
for  articulation  of  palpus.  Chelipeds  heavy,  palm  robust;  lingers  short.  Ambulatory  legs  narrow. 
First  segment  of  abdomen  of  male  is  wide,  covering  the  sternum;  the  second  narrower,  exposing  the 
sternum;  the  third  wider  than  second,  but  still  not  reaching  the  coxae  of  fifth  pair  of  feet. 

Panoplax  depressa  Stimpson. 

Panoplax  depressa  Stimpson,  Bull.  Mus.  Comp.  Zool.,  n,  151,  1871. 

Carapace  depressed,  regions  fairly  well  marked,  surface  finely  punctate,  granulate  along  the  lateral 
teeth;  two  oblique  epigastric  lobes.  Front  with  two  rounded  lobes.  Superior  orbital  margin  with  two 
notches;  orbit  as  wide  as  each  frontal  lobe.  Lateral  teeth  five,  including  orbital;  the  second  shallow, 
separated  from  first,  by  a shallow  sinus;  the  third  large,  blunt,  outer  margin  very  arcuate;  fourth 
triangular,  with  a spiniform  tip;  fifth  very  small,  not  projecting  beyond  general  outline.  Postero-lateral 
margins  moderately  converging  posteriorly.  Chelipeds  unequal ; merus  and  carpus  granulate  toward 
the  margins;  merus  dentate  on  superior  margin;  carpus  oblong,  with  a stout  blunt  tooth  at  the  inner 
angle  and  a few  tubercles  below  it;  an  anterior  transverse  groove.  Hands  smooth  and  rounded, 
punctate;  fingers  dark  brown,  color  not  extending  to  palm;  prehensile  teeth  broad,  low,  a larger  one 
at  base,  of  dactyl  ns;  no  gape.  In  the  female  the  upper  surface  of  the  maims  is  flattened,  with  traces  of 
two  longitudinal  car i me  and  an  intermediate  furrow.  Meral  joints  of  ambulatory  legs  roughened  on 
anterior  margins,  following  joints  hairy. 

Length  of  male,  6.8  mm.;  width,  9.5  mm.;  width  between  outer  orbital  angles,  6.5  mm.;  width 
of  front,  3 mm. 

East  and  Middle  Keys,  Tortugas,  5 to  7 fathoms  (type  locality);  Jamaica.  Porto  Rico:  May  ague  z 
Harbor,  4 to  6 fathoms,  station  6065;  off  Punta  de  Melones,  7]  fathoms,  station  6072;  off  Humacao,  91 
fathoms,  station  6099;  Ensenada  Honda,  Culebra. 

Family  PALICIDdE  Rathbun,  1898. 

Carapace  broadly  transverse,  subquadrilateral;  antero-lateral  margins  dentate.  Fronto-orbital 
width  great,  front  dentate.  Orbits  and  eyes  large.  Buccal  cavity  quadrate;  outer  maxillipeds  not 
covering  it;  ischium  strongly  produced  forward  on  the  inner  side;  merus  small,  subtriangular,  with  a 
notch  on  the  inner  distal  side  for  the  articulation  of  the  palpus.  Afferent  channels  to  branchiae  opening 
at  bases  of  chelipeds;  efferent  channels  at  antero-external  angles  of  buccal  cavity.  Chelipeds  of 
moderate  size,  often  unequal  in  the  male;  usually  tuberculate  or  granulate.  Next  three  pairs  of  feet 
long,  slender,  and  rough.  Last  pair  very  short  and  slender,  subdorsal,  smooth.  Abdomen  of  male 
much  narrower  than  the  sternum. 

This  family  contains  only  one  genus. 

Genus  PALICTJS  Philippi. 

Cymopolia  Roux,  Crust.  Mf'dit.  (page  77), 1828.  (Name  preoccupied.) 

Palicus  Philippi,  Zweiter  Jahresber.  d.  Vereins  f.  Naturk.  in  Cassel,  11, 183S. 

Characters  of  the  family. 

Key  to  the  Porto  Rican  species  of  the  genus  Palicus. 


A.  Abdomen  and  sternum  with  conspicuous  laminiform  expansions,  visible  in  a dorsal  view altematus 

A'.  Abdomen  and  sternum  without  conspicuous  laminiform  expansions,  visible  in  a dorsal  view sica 


Palicus  altematus  Rathbun. 

Palicus  altematus  Rathbun,  Proc.  lliol.  Soc.  Wash.,  xi,  95,  1897. 

Carapace  subquadrate,  coarsely  granulate.  Front  with  four  distinct  lobes,  the  median  pair  smaller 
and  more  deeply  separated  from  each  other  than  from  outer  pair.  Superior  orbital  lobes  subquadrate; 
outer  margin  of  outer  orbital  tooth  nearly  straight;  median  lobe  of  inferior  margin  most  advanced  at 
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its  inner  angle.  Lateral  teeth  two,  broad,  lobate,  obtuse;  in  large  specimens  a third  very  small  tooth 
or  tubercle  behind  the  second. 

There  are  two  forms  of  the  male  in  this  species.  In  one  the  appendages  of  first  segment  of  abdomen 
are  strong  and  twisted,  tip  bilobed,  inner  lobe  thinner  and  longer  than  outer.  In  the  second  form  the 
appendages  are  weaker  and  not  twisted,  the  tip  less  spreading.  In  the  first  form,  the  chelipeds  are 
very  unequal,  the  left  always  slender  and  weak,  the  right  large  and  heavy.  Both  chelipeds  tuberculate 
and  pubescent.  Carpus  covered  with  irregular  laminiform  lobes;  manus  surmounted  by  a double 
crest  of  same.  Width  of  right  manus  at  its  distal  end  equals  one-half  length  of  carapace.  Pollex  very 
short.  Dactylus  strongly  bent  down,  overlapping  pollex  at  tip.  Left  manus  a little  more  than  one-third 
width  of  right,  enlarging  but  little  toward  the  long  and  rather  narrow  fingers.  In  the  second  form  of 
the  male  the  right  manus  is  about  twice  the  width  of  left  and  its  fingers  are  also  long  and  slender.  In 
the  female  the  hands  are  more  nearly  equal.  The  second  ambulatory  leg  is  about  twice  the  length  of 
carapace;  the  first  reaches  about  the  middle  of  propodus  of  second;  the  third  reaches  about  middle 
of  dactylus  of  second.  The  meri  are  rough  with  squamose  tubercles,  and  have  two  longitudinal  grooves 
on  upper  surface  and  one  on  anterior  surface.  The  anterior  margin  terminates  in  a blunt  rectangular 
tooth  in  the  second  and  third  pairs;  in  the  first  pair  this  tooth  is  produced  outward  toward  the  carpus. 
Posterior  margin  of  the  dact-yli  concave  as  a whole,  but  nearly  straight  for  the  proximal  two-thirds. 

Dimensions  of  male,  form  i:  Length,  6.6  mm.;  width,  7.6  mm.;  length  of  second  ambulatory  leg, 
14  mm.;  length  of  merits,  4.4  mm.;  carpus,  2.2  mm.;  propodus,  3.6  mm.;  dactylus,  3.2  mm.  Male, 
form  ii:  Length,  11  mm.;  width,  13.2  mm. 

Off  St.  Thomas,  20  to  23  fathoms,  station  6079,  Fish  Hawk , 1 male,  form  i,  and  1 young  female. 
From  off  Cape  Hatteras  to  the  Gulf  of  Mexico,  24  to  60  fathoms. 

Palicus  sica  (A.  Milne  Edwards). 

Cymopolia  sica  A.  Milne  Edwards,  Bull.  Mus.  Comp.  Zool.,  vm,  29, 1880  (part). 

Palicus  sica  Bathbun,  Proe.  Biol.  Soc.  Wash.,  xi,  97,1897. 

Carapace  granulate,  many  of  the  granules  forming  clusters  on  the  more  elevated  regions.  Front 
with  four  small  tuberculiform  teeth,  the  median  the  most  prominent,  separated  from  each  other  bv  a 
deep  triangular  notch  and  from  the  lateral  teeth  by  very  broad  shallow  sinuses.  The  tooth  of  the 
.superior  orbital  border  nearest  preorbital  is  arcuate;  the  next  narrower,  also  obtuse.  The  median 
suborbital  lobe  is  subtriangular  and  much  less  advanced  than  inner  lobe.  The  lateral  margin  of  cara- 
pace bears  three  small  thickened  teeth.  Just  above  posterior  margin  a sinuous  line  of  tubercles.  First 
segment  of  abdomen  with  a narrow  Carina  on  either  side  behind  the  postero-lateral  angle  of  carapace. 
Second  carinated  throughout  its  width,  the  carina  much  longer  in  center.  Third  segment  carinated, 
but  much  less  sharply.  A carina  on  sternum,  in  a line  with  suture  between  second  and  third  abdom- 
inal segments,  extends  well  outwardly,  but  not  so  far  posteriorly  as  the  second  abdominal.  These 
canine  form  horizontal  plates,  visible  in  a dorsal  view,  excepting  that  of  the  third  abdominal  segment 
in  the  male.  Chelipeds  slender  and  feeble.  Ambulatory  legs  of  moderate  length,  the  third  very  little 
. shorter  than  second,  the  first  very  slender  and  reaching  about  midway  of  carpus  of  second;  merus 
of  second  pair  long  and  comparatively  narrow;  of  second  and  third  pairs  with  longitudinal  rows  of 
spinules,  and  a deep  groove  on  anterior  half;  anterior  distal  angles  subrectangular. 

Length  of  adult  female,  9.8  mm.;  width,  13.5  mm.  The  width  varies  from  1.25  times  its  length 
in  small  specimens  to  1.39  times  its  length  in  large  ones. 

Mayagiiez  Harbor,  97  to  120  fathoms,  station  6067,  1 young  male.  From  the  Gulf  of  Mexico  and 
Florida  Keys  to  Barbados  and  Grenada,  60  to  117  fathoms. 

Family  GECARCINIDtE  Milne  Edwards,  1837.  Land  Crabs. 

Carapace  dorsally  very  convex,  especially  dilated  over  and  in  front  of  the  branchial  regions,  with 
the  antero-lateral  margins  usually  entire  and  strongly  arcuate.  The  front  is  of  moderate  width  and 
strongly  deflexed.  The  orbits  and  eye-stalks  are  of  moderate  size.  The  third  maxillipeds  have  the 
fifth  joint  articulated  at  the  front  outer  or  near  the  front  inner  angle  or  at  the  apex  of  the  fourth, 
which  sometimes  completely  conceals  it.  The  chelipeds  in  the  adult  male  are  powerful,  usually 
unequal.  The  seventh  joint  in  the  walking  legs  is  nearly  always  granulated  and  armed  with  longi- 
tudinal rows  of  spines.  The  pleon  of  the  male  usually  covers  the  whole  space  between  the  bases  of 
the  last  pair  of  walking  legs. 
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Key  to  the  Porto  Rican  genera  of  the  fam  ily  Gecarcinidee. 

A.  Palpus  of  outer  maxillipeds  inserted  on  inner  face  of  merus  near  its  summit  and  concealed  under  the  joint.. . Gecarcinus 
A'.  Palpus  of  outer  maxillipeds  inserted  at  external  angle  of  merus  and  exposed  to  view. 


B.  Inner  edges  tf  schiunt  and  merus  of  outer  maxillipeds  in  one  line Ucicles 

B'.  Inner  edges  of  ischium  and  merus  of  outer  maxillipeds  forming  a reentering  angle Cardisoma 


Genus  GECARCINUS  Leach. 

Gecarcinus  Leach,  Edin.  Encyc.,  vn,  130,  1814. 

Carapace  oval,  not  high,  but  much  swollen  laterally;  lateral  margin  not  distinctly  marked.  Front 
very  strongly  recurved  downward.  Orbits  deep,  oval,  and  without  a notch  on  the  external  margin. 
Inner  antennae  almost  entirely  concealed  under  the  front.  Buccal  cavity  nearly  circular.  External 
maxillipeds  very  wide,  with  a wide  space  between  them;  the  merus  as  large  as  the  ischium,  and  covers 
entirely  the  small,  two-jointed  palpus  which  is  inserted  on  its  inner  face.  Margins  of  feet  armed  with 
spiniform  teeth. 

Gecarcinus  lateralis  (Freminville). 

Ocypoda  lateralis  Freminville,  Ann.  Sci.  Nat.  (2),  in,  224,  1835. 

Gecarcinus  lateralis Gu6rin,  Icon.  Regne  Anim.,  pi.  v,  1.  1. 

Carapace  four-fifths  as  long  as  wide.  Median  and  cervical  sutures  deep.  Lateral  border  with  a 
few  spinules  near  orbit.  Lower  margin  of  orbit  denticulate.  Inner  border  of  merus  of  outer  maxil- 
lipeds without  a distinct  notch.  Chelipeds  very  unequal;  carpus  without  teeth  on  its  inner  margin. 
Fingers  gaping.  Dactyli  of  ambulatory  legs  armed  with  four  rows  of  spines. 

Length  of  male,  Vieques,  40.3  mm. ; width,  50  mm. ; width  between  outer  orbital  angles,  25.6  mm. ; 
width  of  front  near  lower  margin,  10.5  mm. 

Bahamas;  Florida  Keys  to  United  States  of  Colombia  and  Venezuela;  Bermudas.  Porto  Rico: 
Arroyo,  under  logs  on  land  20  feet  above  high  water;  Caballo  Blanco  Reef,  Vieques;  Mayaguez 
( Gundlach ) . 

Genus  UCIDES  Rathbun. 

Uca  Latreille,  Nouv.  Diet.  Hist.  Nat.,  xxxv,  96, 1819  (not  Uca  Leach,  1814). 

Ucides  Rathbun,  Proc.  Biol.  Soc.  Wash.,  xi,  154,  June  9, 1897. 

Oedipleura  Ortmann,  Zool.  Jahrb.,  Syst.,  x,  334, 1897. 

Carapace  oval  and  very  high.  Front  very  narrow,  strongly  inclined  and  almost  semicircular. 
Orbits  rather  large  and  open  outside  below  the  external  angle.  Buccal  cavity  of  rhomboidal  form; 
merus  and  ischium  of  external  maxillipeds  quadrilateral,  almost  the  same  size,  with  a straight  inner 
border.  Palpus  articulated  at  outer  angle  of  merus  and  applied  against  its  anterior  border.  Dactyli  of 
ambulatory  legs  not  spinous. 

Ucides  cordatus  (Linnaeus).  Plate  1. 

Cancer  cordatus  Linnaeus,  Amcen.  Acad.,  vi,  414, 1763. 

Ucides  cordatus  Rathbun,  Ann.  Inst.  Jamaica,  1, 25, 1897,  and  synonymy. 

Carapace  of  male  three-fourths  as  long  as  broad.  Lateral  margin  a line  of  indistinct  granules. 
Chelipeds  very  unequal,  the  larger  one  very  long  and  strong,  both  armed  on  inner  surface  with  strong 
spines,  especially  along  margins;  fingers  spoon-shaped  at  tips,  those  of  large  chela  widely  gaping. 
Ambulatory  legs  densely  fringed  with  long  hair.  Female  considerably  narrower  than  male;  lateral 
marginal  line  very  prominent;  chelipeds  short  and  subequal;  ambulatory  legs  sparsely  hairy. 

Length  of  male,  Rio  de  Janeiro,  54  mm.;  width,  70  mm. ; width  between  outer  orbital  angles, 

43.4  mm.  Length  of  female,  San  Juan,  32  mm.;  width,  40.5  mm.;  width  between  outer  orbital  angles, 

28.5  mm. 

Porto  Rico:  San  Juan;  Rio  Bayamon,  above  Palo  Seco;  Porto  Rico  (Gundlach).  Cuba;  Jamaica; 
St.  Thomas;  Surinam;  Brazil. 

Genus  CARDISOMA  Latreille. 

Cardisoma  Latreille,  Encyc.  M6th.,  Hist.  Nat.,  Insectes,  x,  685,  1825. 

Carapace  very  high,  squarish.  Front  very  wide  and  almost  straight.  Buccal  cavity  in  the  form 
of  an  elongated  square.  The  ischium  of  the  external  maxillipeds  is  narrow  anteriorly,  and  the  merus, 
a little  shorter  than  the  ischium,  widens  from  behind  forward  in  such  a way  as  to  form  between  the 
maxillipeds  a rhomboidal  space;  the  merus  is  almost  heart-shaped,  is  cut  on  its  anterior  border,  and 
has  the  palpus  inserted  at  its  external  angle;  the  palpus  is  exposed  to  view.  Dactyli  of  ambulatory 
legs  very  spinous. 
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Cardisoma  guanhumi  Latreille. 

Cardisoma  guanhumi  Latreille,  Encyc.  M6th.,  Hist.  Nat.,  Inseetes,  x,  685,  1825. 

Carapace  of  male  very  large,  about  four-fifths  as  long  as  wide,  much  swollen  outside  lateral  margin, 
which  is  either  faintly  or  distinctly  indicated;  a notch  behind  outer  orbital  angle.  Front  wider  than 
orbit,  bent  down,  with  a broad  median  sinus  on  its  margin.  The  chelipeds  are  extremely  unequal,  the 
larger  one  very  powerful,  tuberculate  along  margins  of  both  cliche;  lingers  of  large  chela  widely  gaping. 
Ambulatory  legs  spinous.  The  chelipeds  of  the  female  are  also  unequal,  but  much  less  so  than  in 
the  male. 

Length  of  male  from  San  Juan  market,  77  mm.;  width,  94  mm.;  width  between  outer  orbital 
angles,  68  mm. ; posterior  width  of  front,  28  mm. 

Bahamas;  Florida  Keys  to  Brazil ; Bermudas  (Rankin).  Porto  Rico:  Collected  by  the  Fish  Com- 
mission at  Catano;  San  Juan  market;  Rio  Bayamon,  above  Palo  Seco.  Porto  Rico  (Gundlach). 

Its  common  name  in  Porto  Rico  is  “ Juey”  (San  Juan  market). 

Family  GRAPSID7E  Milne  Edwards,  1837. 

Carapace  depressed  or  moderately  convex,  more  or  less  quadrilateral,  with  the  lateral  margins 
straight  or  slightly  arcuate.  Front  never  very  narrow,  in  general  decidedly  broad.  Orbits  and  eye- 
stalks  of  moderate  size.  Third  maxillipeds  with  the  palpus  articulated  at  the  apex  or  at  the  front 
outer  angle  of  the  merus.  Chelipeds  in  adult  male  usually  subequal,  moderately  developed.  In  the 
walking  legs  the  seventh  joint  is  styliform,  compressed,  and  either  smooth  or  spiniferous.  The  pleon 
at  the  base  usually  covers  the  whole  width  of  the  sternum  between  the  last  pair  of  legs. 

Key  to  the  Porto  Rican  genera,  of  the  family  Grapsidee. 


A.  Antennee  covered  by  the  front. 

B.  Externa]  maxillipeas  without  a piliferous  ridge. 

C.  Antennae  excluded  from  the  orbit Goniopsis 

C'.  Antennae  entering  the  orbit. 

D.  Merus  of  maxillipeds  longer  than  broad. 

E.  Fingers  spoon-shaped  at  tips Grapsus 

E'.  Fingers  acute .' Geograpsus 

1)'.  Merus  of  maxillipeds  as  broad  as  long Pachygrapsus 

B'.  External  maxillipeds  with  a piliferous  ridge. 

C.  Lateral  margins  straight, 

D.  Carapace  elongate,  very  narrow  behind ...Aratus 

D'.  Carapace  transverse,  usually  quadrate Sesarma 

C'.  Lateral  margins  arcuate  and  entire Cyclograpsus 

A'.  Antennae  visible  from  above. 

B.  Merus  of  maxillipeds  large,  as  broad  as  ischium Plagusia 

B'.  Merus  of  maxillipeds  small,  much  narrower  than  ischium Percnon 


Genus  GONIOPSIS  de  Haan. 

Goniopsis  de  Haan,  Fauna  Japon.,  p.  5,  1833;  p.  33,  1835. 

Carapace  flat;  front  vertical,  over  half  as  wide  as  carapace;  sides  straight,  with  one  tooth.  Sub- 
orbital lobe  broad,  reaching  the  front  and  excluding  the  antenna  from  the  orbit.  External  maxillipeds 
narrow;  merus  and  ischium  of  equal  length. 

Goniopsis  cruentata  (Latreille).  Mangrove  Crab.  Plate  1. 

Grapsus  cruentatus  Latreille,  Hist.  Nat.  Crust,,  vi,  70,  1803. 

Grapsus  ( Goniopsis ) cruentatus  de  Haan,  Fauna  Japon.,  33, 1835. 

Front  granulate,  suprafrontal  lobes  four,  margins  crenulate,  orbits  entire  above,  two  notches 
below  on  outer  half.  Carapace  with  oblique  ridges  on  branchial  regions,  transverse  ridges  anteriorly. 
Anterior  margin  of  merus  of  chelipeds  expanded,  dentate,  the  upper  and  lower  margins  with  spiniform 
tubercles,  as  is  also  the  upper  margin  of  carpus.  Hands  with  spiniform  tubercles  above  and  below, 
the  middle  of  the  outer  surface  smooth,  the  inner  surface  with  scattered  prominent  tubercles.  Thumb 
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and  finger  subexcavate,  the  latter  spinose  above.  Ambulatory  feet  compressed  and  armed  with  stiff 
black  bristles.  Posterior  angle  of  merus  of  last  pair  rounded,  in  the  other  feet  dentate. 

Dimensions  of  male:  Length,  48  mm.;  width,  57.5  mm.;  width  of  front,  28.6  mm. 

Bahamas  and  Florida  Keys  to  Rio  de  Janeiro;  Pensacola  in  fish  stomach ; Bermudas;  West  Africa- 
west  coast  of  Nicaragua  (Kingsley).  Porto  Rico:  Rio  Bayamon,  above  Palo  Seco;  Hucares;  Ensenada 
Honda,  Culebra;  San  .1  nan  (G.  M.  Gray  coll. ) ; Mayaguez  (Gundlaeh  ).  Also  taken  at  Nassau,  Bahamas, 
by  the  Fish  Hawk. 

Very  abundant  on  the  mangrove  roots  and  a conspicuous  object  with  its  dark  reddish-brown 
body  and  almost  white  palms. 

Genus  GRAPSUS  Lamarck. 

Grapsus  Lamarck,  Sys.  Anim.  sans  Vert..,  150,  1801. 

Sides  arcuate,  with  one  tooth  behind  the  orbital  angle.  Front  narrow,  deflexed.  Antennae 
entering  the  orbit.  External  maxi  Bipeds  narrow,  widely  gaping;  merus  oblong.  Fingers  of  chelipeds 
excavate. 

Grapsus  grapsus  (Linnaeus). 

Cancer  grapsus  Linnaeus,  Sys.  Nat.,  10th  ed.,  i,  630,  1758. 

Cancer  ( Grapsus ) grapsus  Latreille,  Rcgne  Anim.  Cuvier,  nr,  16,  1817. 

Carapace  depressed,  transversely  plicate,  folds  anteriorly  broken  up  into  squamiform  tubercles. 
Frontal  crest  four-lobed,  median  lobes  the  larger,  their  margins  subtuberculate.  Frontal  margin 
crenulate,  regularly  arcuate.  Lateral  margin  very  arcuate.  Inferior  border  of  orbit  with  a deep 
fissure.  Inner  border  of  ischium  and  merus  of  cheliped  spinous,  lower  margin  of  merus  spino-tuber- 
eulate,  outer  surface  plicate.  Carpus  with  distant  tubercles,  its  inner  margin  with  a laminate  spine. 
Hand  above  tuberculate  and  with  a large  distal  tooth,  externally  with  longitudinal  ridges,  below  with 
oblique  folds.  On  the  inner  surface  the  tubercles  and  folds  are  less  prominent.  Fingers  of  moderate 
length,  tips  excavate.  Ambulatory  feet  compressed,  last  two  joints  spinose. 

Dimensions  of  male:  Length,  57  mm.;  width,  65.5  mm.;  width  between  outer  orbital  angles,  45.5 
mm.;  width  of  front,  24.5  mm. 

Porto  Rico:  San  Juan;  Aguadilla;  Boqueron  Bay;  Guanica  Bay;  reefs  at  Ponce;  Arroyo;  Hucares; 
Caballo  Blanco  Reef,  Vieques;  Quebradillas  (Gundlaeh).  Distributed  throughout  the  Tropics. 

Genus  GEOGRAPSUS  Stimpson. 

Geograpsus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  x,  101,  1858. 

Carapace  depressed,  sides  curved  anteriorly,  straight  behind,  one  tooth  behind  the  angle  of  the 
orbit.  Front  less  than  one-half  width  of  carapace,  strongly  deflexed.  Internal  suborbital  lobe  of 
moderate  size,  reaching  the  front.  Antennae  entering  the  orbit.  Outer  maxillipeds  narrow,  merus 
scarcely  shorter  than  ischium.  Fingers  of-chelipeds  acute. 

Geograpsus  lividus  (Milne  Edwards).  Land  Crab. 

Grapsus  lividus  Milne  Edwards,  Hist.  Nat.  Crust.,  n,  85,  1837. 

Geograpsus  lividus  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  230, 1860. 

Carapace  much  broader  than  long,  depressed.  Plications  nearly  transverse.  Frontal  lobes 
prominent,  front  deflexed,  its  margin  nearly  straight.  Sides  of  carapace  slightly  arcuate.  Orbit  with 
a deep  fissure  below.  Merus  of  chelipeds  with  transverse  rugie  above  and  below,  its  inner  margin 
expanded,  proximally  denticulate,  distally  with  larger  teeth.  Carpus  granulate,  a short  spine  on  the 
inner  margin.  Hand  and  dactylus  tuberculate  above,  externally  and  below  with  short,  oblique  rugte; 
fingers  acute.  Distal  angle  of  literal  joints  of  last  pair  of  ambulatory  feet  rounded. 

Dimensions  of  male:  Length,  24.8  mm.;  width,  30.2  mm.;  width  between  outer  orbital  angles,  24.5 
mm.;  width  of  front  below,  12  mm. 

Florida  Keys  to  Sabanilla,  United  States  of  Colombia;  Bermudas  (Verrill);  Lower  California  to 
Chile;  James  Island,  Galapagos.  Porto  Rico:  Puerto  Real;  Ponce,  on  reefs;  Hucares;  Ensenada  Honda, 
Culebra;  Vieques  (Dr.  L.  Stejneger,  March  28,  1900). 
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Genus  PACHYGRAPSUS  Randall. 

Pachygrapsus  Randall,  Jour.  Acad.  Nat.  Sci.  Pliilu.,  vin,  127,  1839. 

Carapace  somewhat  narrowed  behind  and  with  transverse  strife.  Sides  entire,,  or  with  one  or 
two  teeth.  Front  more  than  half  the  width  of  the  carapace,  moderately  deflexed.  Inner  suborbital 
lobe  small,  allowing  the  antennae  to  enter  the  orbit.  External  maxillipeds  widely  gaping;  merus  as 
broad  as  long. 

Key  to  the  Porto  Rican  species  of  the  genus  Pachygrapsus. 


A.  Superior  margin  of  palm  and  movable  finger  entire transversus 

A'.  Superior  margin  of  palm  and  movable  finger  denticulate gracilis 


Pachygrapsus  transversus  Gibbes. 

Grapsus  transversus  Gibbes,  Proc.  Amer.  Assoc.  Adv.  Sci.,  in,  181,  1850. 

Pachygrapsus  transversus  Gibbes,  Proc.  Amer.  Assoc.  Adv.  Sci.,  in,  182,  1850. 

Carapace  depressed,  shining,  with  transverse  plica?,  oblique  on  the  branchial  region.  Sides 
strongly  converging  posteriorly,  slightly  arcuate,  with  one  tooth  behind  the  orbital  angle.  Frontal  lobes 
prominent,  front,  sinuous.  Merus  of  chelipeds  with  transverse  rugae,  inner  margin  denticulate;  carpus 
rugose,  with  an  inner  rounded  tubercle.  Hand  minutely  granulate,  a longitudinal  ridge  on  lower  outer 
surface,  margins  rounded;  dactylus  with  upper  margin  smooth.  Postero-distal  angle  of  the  merus  of 
the  ambulatory  legs  dentate. 

Dimensions  of  male:  Length,  11.3  mm. ; width  at  lateral  tooth,  14.8  mm. ; width  at  outer  orbital 
angles,  14.5  mm.;  width  of  front  below,  8.3  mm. 

Bahamas  and  Florida  Keys  to  Rio  de  Janeiro;  Bermudas;  West  Africa;  Oriental  r.gion;  Galapagos 
Islands;  California  to  Peru.  Porto  Rico:  San  Juan,  on  beach;  Mayaguez,  on  re  fs;  Puerto  Real; 
Boqueron  Bay;  Guanica  Bay;  Guanica,  on  reefs;  Ponce,  on  reefs;  Arroyo;  Cabal lo  Blanco  Reef,  Vieques; 
Ensenada  Honda,  Culebra;  Fajardo. 

Pachygrapsus  gracilis  (Saussure). 

Melopograpstts  gracilis  Saussure,  M6m.  Soc.  Phys.  Hist.  Nat.  Gentwe,  xiv,  443,  pi.  it,  f.  15,  1858. 

Pachygrapsus  gracilis  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  x,  113,  1871. 

Carapace  much  as  in  P.  transversus,  but  with  no  folds  on  the  cardiac  region;  lateral  margins  nearly 
straight,  with  one  tooth.  Frontal  lobes  nearly  obsolete;  front  very  broad,  nearly  horizontal,  regularly 
arcuate  and  minutely  crenulate.  Hand  and  dactylus  of  cheliped  spined  or  toothed  above. 

Dimensions  of  male:  Length,  12  mm.;  width  at  lateral  tooth,  16  mm.;  width  at  outer  orbital 
angles,  15.5  mm.;  width  of  front,  10  mm. 

Bahamas;  Florida;  West  Indies;  Yucatan;  Sabanilla,  United  States  of  Colombia;  Rio  Parahvba 
do  Norte,  Brazil;  Bermudas.  Porto  Rico:  Boqueron  Bay  (Fish  Hawk) ; San  Juan  (G.  M.  Gray  coll.). 
Also  taken  at  Nassau,  Bahamas,  by  the  Fish  Commission  party. 

* Genus  ARATUS  Milne  Edwards. 

Aratus  Milne  Edwards,  Ann.  Sci.  Nat.  (3),  XX,  187  (153),  1853. 

Carapace  trapezoidal,  elongate,  narrow  behind;  sides  straight,  entire.  Front  deflexed,  very 
broad.  External  inaxil liped  with  an  oblique  piliferous  ridge  crossing  the  merus  and  ischium;  merus 
elongate;  apex  rounded.  Ambulatory  feet  compressed,  the  dactyli  very  short. 

Aratus  pisonii  Milne  Edwards.  Mangrove  Crab. 

Sesarma pisimii  Milne  Edwards,  Hist.  Nat.  Crust.,  ir,  76,  pi.  xix,  figs.  4 and  5,  1S37. 

Aratus pisoni  MilneEdwards,  Ann.  Sci.  Nat.  (3),  xx,187  (153), 1853. 

Carapace  tranverselv  arcuate,  branchial  regions  obliquely  plicate.  Regions  well  marked.  Front 
vertical,  its  margin  two-lobed.  Merus  of  chelipeds  triquetral,  margins  denticulate,  inner  margin  slightly 
expanded  distally.  Carpus  externally  granulate.  Hands  everywhere  granulate,  the  outer  surface  of 
palm  and  fingers  ornamented  with  pencils  of  stiff  black  hairs. 

Dimensions  of  male:  Length,  23  mm.;  width,  24.5  mm.;  width  of  front,  16.7  mm. 

Florida  to  Brazil;  west  coast  of  Nicaragua;  Ecuador.  Porto  Rico:  Mavaguez,  in  fresh  water; 
Boqueron  Bay;  Puerto  Real;  Hucares,  where  it  was  seen  climbing  mangrove  trees.  Also  taken  at  Nassau, 
Bahamas.  San  Juan,  Porto  Rico  (Gundlach);  also  collected  by  G.  M.  Gray. 

2d— F.  C.  B,  1900—2 
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Genus  SESARMA  Say. 

Sesame:  Say,  .Four.  Phila.  Arad.  Sri.,  i,  76, 1817. 

Carapace  thick,  quadrate;  lateral  margins  straight,  and  entire  or  toothed.  External  maxillipeds 
with  an  oblique  piliferous  ridge  crossing  ischium  and  merits;  the  merits  elongate,  its  apex  rounded. 
Antenme  entering  the  orbit. 

Key  to  the  Porto  Rican  subgenera  of  the  genus  S 'esarma. 


A.  Lateral  margins  with  a tooth  behind  the  orbital  angle Srtarmn 

A'.  Lateral  margins  entire olometopus 


Subgenus  SESARMA  Say. 

Lateral  margins  of  carapace  with  a tooth  behind  orbital  angle.  No  pectinated  ridges  on  upper 
surface  of  the  palm. 

Sesarma  (Sesarma)  curagaoense  de  Man. 

Sesarma  cnrai/aoensis  de  Man,  Notes  Leyden  Mus.,  xiv,  257,  pi.  x,  f.  6, 1892. 

Carapace  wide;  superior  frontal  lobes  faintly  marked;  lateral  teeth  prominent  and  separated  by 
a deep  notch.  Surface  finely  punctate  and  with  scattered  bunches  of  fine  pubescence.  Eyes  reaching 
the  extremity  of  the  outer  angle  of  the  orbit.  Propodus  of  cheliped  in  male  very  short  and  deep; 
dactylus  strongly  arched. 

Dimensions  of  male:  Length,  12.2  mm.;  anterior  width,  15.1  mm.;  posterior  width,  14.9  mm.; 
superior  frontal  width,  8.9  mm. ; length  of  propodus  of  cheliped,  12  mm. ; greatest  depth  of  same,  7.8  mm. 

Curasao;  Jamaica;  Cuba.  One  male  was  taken  in  Porto  Rico,  but  is  without  indication  of 
special  locality. 

Subgenus  HOLOMETOPUS  Milne  Edwards. 

Holometopus  Milne  Edwards,  Ann.  Sei.  Nat.  (3).  xx.  187  (153),  1853. 

Lateral  margins  of  the  carapace  entire.  No  pectinated  ridges  on  the  upper  surface  of  the  palm. 

Sesarma  (Holometopus)  ricordi  Milne  Edwards. 

Sesarma  ricordi  Milne  Edwards,  Ann.  Sci.  Nat.  (3),  xx,  183  (149),  1853. 

Carapace  broader  than  long,  and  broader  posteriorly  than  anteriorly.  Granules  of  anterior  and 
antero-lateral  regions  few  and  small,  and  scarcely  visible  to  naked  eye.  Front  about  3.5  times  as 
wide  across  the  superior  lobes  as  it  is  high;  sides  concave.  Appendages  of  first  abdominal  segment 
transversely  arcuate  and  fringed  with  hair.  Carpus  of  chelipeds  rugose.  Hands  smooth  to  eye,  showing 
numerous  line  granules  under  the  lens.  Ambulatory  legs  long  and  slender,  merus  of  third  pair  being 
3 or  more  times  as  long  as  broad  in  adults,  less  than  3 times  as  long  as  broad  in  small  specimens. 

Dimensions  of  male:  Length,  14.4  mm.;  anterior  width,  15.5  mm. ; posterior  width,  15.2  mm.; 
width  of  front  on  a level  with  the  superior  orbital  lobes,  8.3  mm. 

Florida  Keys  to  Sabanilla  and  Trinidad;  Bermudas  ( Verrill) . Porto  Rico:  Puerto  Real;  Boqueron 
Bay;  Hucares;  Ensenada  Honda,  Culebra.  It  is  probably  this  species  which  Gundlach  reports  from 
Bayamon  as  Sesarma  cinerea. 

Genus  CYCLOGRAPSUS  Milne  Edwards. 

Cyclograpsus  Milne  Edwards,  Hist.  Nat.  Crust.,  ji,  77,  1837. 

Carapace  anteriorly  deflexed;  sides  arcuate,  entire;  front  about  half  the  width  of  carapace. 
Antennae  not  excluded  from  orbit.  Merus  of  external  maxillipeds  about  as  long  as  the  ischium;  its 
external  angle  well  marked,  the  palpus  articulating  with  the  anterior  margin;  merus  and  ischium 
crossed  by  an  oblique  piliferous  ridge. 

Cyclograpsus  integer  Milne  Edwards. 

Cyclograpsus  integer  Milne  Edwards,  Hist.  Nat.  Crust.,  ji,  79, 1837. 

Carapace  for  the  most  part  smooth  and  punctate;  granulate  near  front  and  antero-lateral  angle. 
Lateral  margins  marked  by  a raised  granulate  line.  Inferior  border  of  orbit  separated  from  external 
angle  by  a deep  cut;  no  postorbital  furrow.  Merus  of  chelipeds  with  a faint  subterminal  lobe  on 
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upper  margin.  Outer  surface  of  merus  and  inner  margin  of  carpus  granulate.  Otherwise  the  cheli- 
peds  are  smooth  and  unarmed.  Propodal  and  terminal  joints  of  ambulatory  legs  spinous. 

Dimensions  of  male:  Length,  10  mm. ; anterior  width,  8.6  mm. ; posterior  width,  12.2  mm. ; width 
of  front  below,  4.5  mm. 

Florida;  Bahamas;  West  Indies;  Sabanilla,  United  States  of  Colombia;  Brazil;  Bermudas.  Porto 
Rico:  Beach  at  San  Juan;  reefs  at  Ponce;  Ensenada  Honda,  Culebra;  Hucares. 

Genus  PLAGUSIA  Latreille. 

PUajusia  Latreitle,  Gun.  Crust.,  i,  33,  1806. 

Carapace  much  flattened  and  with  numerous  tubercles.  Antennules  exposed  in  deep  longitudinal 
sinuses  of  the  front  and  visible  in  a dorsal  view.  Outer  maxillipeds  with  merus  joint  well  developed, 
as  wide  as  ischium.  Merus  joints  of  ambulatory  legs  spined  near  distal  end.  Male  genital  appendage- 
of  first  pair  without  a terminal  claw. 

Plagusia  depressa  (Fabricius). 

Cancer  depresms  Fabricius,  Sys.  Ent.,  406,  1775. 

Flag  us  ia  depress  us  Say,  Jour.  Phils . Acad.  Sei.,  I,  100,  1817. 

Carapace  broader  than  long;  surface  covered  with  depressed  tubercles  margined  with  short  sehe. 
A series  of  about  six  prominent  acute  tubercles  arranged  in  an  arc  across  front  of  gastric  region.  Lateral 
margins  three-spined  behind  orbit.  Frontal  margin  tuberculate  between  antennules,  with  two  blunt 
teeth  between  antennule  and  orbit.  Outer  orbital  spine  strong.  Terminal  segment  of  the  abdomen  in 
male  with  sides  distinctly  convergent.  Chelipeds  with  tuberculate  crests  above,  fringed  with  setae. 
The  lobe  above  the  bases  of  the  second  and  third  ambulatory  legs  broad  and  regularly  dentate. 

Male:  Length,  38  mm.;  width,  39.5  mm.;  width  between  outer  orbital  angles,  24  mm. 

Known  from  Charleston,  8.  C.,  to  Brazil;  from  the  Mediterranean  to  St.  Helena  and  South  Africa; 
Bermudas  (Verrill).  Porto  Rico:  Arroyo  (Fish  Hawk)-,  San  Juan  (Gundlach). 

Genus  PERCNON  Gistel. 

Acanthopv s de  Haan,  Fauna  Japon.,  5,  1833;  29,  1835.  (Name  preoccupied.) 

Percnon  Gistel,  Naturg.  Thierreichs,  p.  vm,  1848. 

Lcialophus  Miers,  Cat.  Crust.  New  Zealand,  46,  1876. 

Carapace  remarkably  flattened,  with  smooth  naked  ridges  on  its  upper  surface,  but  without 
numerous  tubercles.  Antennules  exposed  in  deep  longitudinal  sinuses  of  the  front  and  visible  in  a 
dorsal  view.  Outer  maxillipeds  with  merus  joint  very  small  and  much  narrower  than  preceding  joint. 
Merus  joints  of  ambulatory  legs  with  a series  of  spines  on  their  upper  margins.  Male  genital  append- 
ages of  the  first  pair  not  twisted,  with  a terminal  hook. 

Percnon  planissimum  (Herbst). 

Can ci  i ■ planissimus  Herbst,  Natur.  Krabben  n.  Krebse,  nr,  pt.  4,  p.  3,  pi.  lix,  f.  3, 1804. 

Leiolophus planissimus  Miers,  Cat.  Crust.  New  Zealand,  p.  46,1876. 

Percnon  planissimum  Rathbun,  Proc.  D.  S.  Nat.  Mus.,xxn,281, 1900. 

Carapace  suborbicular,  longer  than  broad,  antero-lateral  margin  with  three  teeth  besides  the 
orbital.  Front  with  four  spines  between  antennules,  three  spines  between  antennule  and  orbit. 
Merus  and  carpus  of  chelipeds  spinous.  Hands  in  male  strong;  palms  compressed  and  considerably 
dilated,  much  broader  than  the  wrist,  not  sulcated  on  upper  margins.  Greatest  width  of  abdomen  of 
male  exceeding  its  length  to  base  of  last  segment.  Ambulatory  legs  with  transverse  bands  of  color. 
Male:  Length,  22  mm.;  width,  20  mm.;  width  between  outer  orbital  angles,  13.7  mm. 

Plava  de  Ponce  Reef,  Porto  Rico.  Distributed  throughout  the  West  Indian  region  to  Brazil; 
Bermudas  (Verrill);  Azores;  west  coast  of  Spain  and  Portugal;  west  and  south  Africa;  Oriental 
region  from  Mauritius  to  Japan,  and  Sandwich  Islands;  Clarion  Island,  Mexico;  Cape  St.  Lucas;  Chile. 
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Family  PI NNOTH BRIDGE  Milne  Edwards,  1837. 

Carapace  often  more  or  less  membranaceous,  antero-lateral  margins  entire  or  very  slightly  dentate. 
Front,  orbits,  and  eve-stalks  very  small.  Buccal  frame  usually  arcuate  anteriorly.  Outer  maxillipeds 
with  the  fourth  joint  well  developed,  and  usually  the  third  also,  the  fifth  articulating  usually  at  the 
apex  or  at  front  inner  angle  of  the  fourth.  Chelipeds  in  adult  male  small  or  moderately  developed. 
Walking  legs  slender,  with  the  seventh  joint  styliform,  unarmed.  The  pleon  of  the  male  in  general 
does  not  cover  the  whole  width  of  sternum  between  the  last  pair  of  legs. 

Crabs  of  small  size,  living  often  in  shells  of  bivalve  mollusks,  in  or  on  the  tests  of  Echini,  and  in 
tubes  of  worms. 

Key  to  the  Porto  Rican  genera  of  the  fam  ily  Pinnotheridx. 


A.  Dactyli  of  ambulatory  legs  simple,  acute. 

B.  Third  ambulatory  leg  very  little,  if  any,  longer  than  the  other  legs Pinnotheres 

B'.  Third  ambulatory  leg  longer  and  stronger  than  the  others,  usually  considerably  so. Pinnixa 

A'.  Dactyli  of  first,  second,  and  third  pairs  of  ambulatory  legs  bifurcate Dissodactylus 


Genus  PINNOTHERES  Latreille. 

Pinnotheres  Latreille,  Hist.  Nat.  Crust.,  in,  25, 1802. 

Carapace  smooth,  subglobose,  more  or  less  membranaceous,  very  little  wider  than  long.  Orbits 
small,  nearly  circular.  Front  narrow,  with  the  anterior  margin  nearly  straight.  Antennules  obliquely 
transverse;  merus  large,  usually  curved,  last  joint  of  palp  joined  to  inner  margin  of  preceding  one. 
Ambulatory  legs  not  differing  remarkably  in  length  and  of  moderate  length. 

Key  to  the  Porto  Rican  species  of  the  genus  Pinnotheres. 


A.  Dactylus  of  endognath  cylindrical,  about  half  as  long  as  propodus nstrearius 

A'.  Dactylus  of  endognath  subspatulate,  considerably  more  than  half  as  long  as  propodus guerini 


Pinnotheres  ostrearius,  sp.  nov.  Oyster  Crab. 

Carapace  very  thin  and  yielding,  transversely  oblong-orbicular,  broad  behind,  about  one-sixth 
broader  than  long;  furrow  on  either  side  of  gastric  region  rather  deep;  cardiac  region  less  deeply 
outlined;  surface  smooth  and  shining.  Front  rounding  downward,  slightly  projecting,  margin  truncate. 
Orbits  circular,  eyes  partly  visible  in  a dorsal  view.  Widest  part  of  merus  of  maxilliped  considerably 
behind  distal  extremity.  Carpal  joint  oblong,  and  a little  more  than  one- 
third  the  greatest  width  of  merus;  propodal  joint  about  as  long  as  carpal 
and  a little  narrower;  last  joint  attached  near  proximal  end  of  the  inner 
margin  of  propodus,  and  very  slender,  cylindrical,  and  about  one-half  length 
of  propodus.  Chelipeds  smooth;  palm  rapidly  increasing  in  width  from 
proximal  to  distal  end;  fingers  cylindrical,  half  as  long  as  palm,  somewhat 
hairy,  edges  meeting  and  tips  crossing  when  closed.  First  ambulatory  leg 
stouter  than  the  others;  second  pair  the  longest;  first  and  third  subeqnal;* 
the  fourth  pair  reaches  about  the  middle  of  propodus  of  third  pair. 

Dimensions  of  female;  Length,  7.2  mm.;  width,  8.6  mm. 

Type  locality, Mayaguez,  in  an  oyster  from  near  Cabo  Rojo,  2 females, 
one  of  which  is  ovigerous  (4!at.  No.  23767). 

This  species  is  very  close  to  Pinnotheres  oslreum  Say,  which  inhabits 
the  oyster  of  the  eastern  United  States;  it  differs,  however,  in  its  softer 
integument,  less  orbicular  outline,  less  swollen  hands,  and,  above  all,  in  the  form  of  the  outer  maxil- 
liped; the  last  joint  in  P.  oslreum  is  much  smaller. 

Pinnotheres  guerini  Milne  Edwards. 

Pinnotheres  guerini  Milne  Edwards,  Ann.  Sei.  Nat.  (3),  xx,219  (185),  pi.  xi,  f.  9,1853. 

Pinnatercs  guerini  von  Martens,  Arch.  f.  Naturg.,  xxxvin,  105,  1872, 

Maxillipeds  wide;  palp  very  large,  dactylus  large  and  subspatulate.  Hands  smooth,  short  and 
punctate  (Milne  Edwards).  Carapace  nearly  1.5  times  broader  than  long  (von  Martens). 

Porto  Rieo,  in  oysters  (Guild  lach);  Cuba  (Milne  Edwards,  von  Martens)  . 


iws,  female,  (a)  Chela,  x 8. 
( h ) Maxilliped,  x 12.8. 
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Genus  PINNIXA  White. 

1‘fnnixa  White,  Ann.  Mag.  Nat.  Hist.,  xvm,  177,1846. 

Carapace  much  wider  than  long;  integument  usually  firm.  Front  narrow,  nearly  transverse. 
Orbits  broadly  ovate  or  nearly  circular,  with  a wide  inner  hiatus  which  is  partly  occupied  by  the  basal 
antennal  joints.  Antennules  transversely  or  obliquely  plicated  in  wide  fossettes  which  communicate 
with  each  other  beneath  the  front.  Eye-stalks  very  short.  Epistome  linear-transverse.  Ischium  of 
maxillipeds  small,  merus  large,  distal  portion  of  outer  margin  convex;  palp  joined  to  summit  of  merus; 
third  joint  articulated  on  inner  side  of  the  preceding  one  near  base.  Chelipeds  of  moderate  size;  merus 
trigonous;  carpus  smooth;  hand  large,  compressed.  Second  ambulatory  legs  larger  than  first;  third 
pair  largest  of  all;  fourth  pair  much  shorter  than  third  and  relatively  stouter  than  first  and  second. 
Abdomen  in  both  sexes  7-jointed  and  narrower  at  base  than  the  width  of  last  sternal  segment. 

Pinnixa  minuta,  sp.  nov. 

Carapace  of  male  less  than  twice  as  wide  as  long;  a line  connecting  the  lateral  angles  is  behind 
the  gastro-cardiac  suture;  The  middle  portions  of  the  lateral  margins  are  subparallel  to  each  other. 
The  regions  are  separated  by  deep  furrows,  the  gastric,  cardiac,  and  branchial  regions  being  separately 
convex;  the  cardiac  region  is  less  than  twice  as  wide  as  long  and  without  a crest;  upper  surface  finely 
granulate,  the  antero-, lateral  margins  coarsely  granulate.  Front  truncate  and  non-projecting.  Antenna; 
longer  than  the  width  of  front.  Merus  of  the  maxillipeds  longitudinal;  propodus  of  palpus  about 
1.5  times  as  long  as  wide;  dactylus  spatulate.  Chelipeds  granulate;  palm  stout,  1.5  times  as  long  as 
wide;  the  fingers  are  two-thirds  as  long  as  the  palni  and  gape  slightly.  The  ambulatory  legs  are 


ambulatory  leg,  x 13.33.  (d)  Last  three  abdominal  segments,  x 13.33. 

margined  with  broad  bands  of  spinuliform  granules;  first  two  pairs  narrow,  with  very  slender  dactyls; 
third  pair  much  larger,  but  similar;  fourth  pair  the  narrowest  and  slightly  overreaches  merus  of 
third  pair;  its  dactylus  is  shorter  and  relatively  stouter.  Sternum  granulate  along  margins  of  seg- 
ments. Abdomen  oblong,  with  sixth  and  seventh  segments  narrowest;  sixth  shorter  than  third, 
fourth,  or  fifth,  which  are  subequal;  seventh  transversely  oblong,  its  distal  margin  gently  arcuate. 
The  surface  shows  a few  granules.  Surface  of  carapace,  chelipeds,  and  legs  pubescent. 

Dimensions  of  male:  Length,  1.3  mm.;  width,  2 3 mm. 

Type  locality,  Mayaguez  Harbor,  161  to  172  fathoms,  station  6066;  one  male  (Cat.  No.  23768). 

Genus  DISSODACTYLUS  Smith 

Dissoclactylus  Smith,  Trans.  Conn.  Acad.  Sci.,  ii,  172,  1870. 

KrMnopliilus  Rathbun,  Amer.  Nat.,  xxxiv,  590,  1900 

Carapace  broader  than  long,  pentagonal,  broad  behind,  broadest  at  antero-lateral  angles;  surface 
smooth,  not  areolated;  front  narrow,  horizontal,  its  margin  continuous  with  arcuate  antero-lateral 
margins.  Eyes  minute?  superior  margin  of  orbit  slightly  or  not  at  all  emarginate.  Antennules  trans- 
verse. Epistome  usually  very  short,  so  that  the  labial  border  approaches  A'ery  near  to  front,  leaving 
only  a narrow  space,  which  is  nearly  filled  by  the  antennal*.  The  labial  border  is  not  interrupted  in 
the  middle  by  any  projection  or  emargination  and  is  continuous  with  lateral  margin  of  buccal  area. 
Palate  without  longitudinal  ridges.  Ischium  and  merus  of  maxillipeds  coaleseent;  palpus  composed 
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of  only  two  segments,  of  which  the  terminal  one  is  large.  Chelipeds  of  moderate  size;  fingers  longi- 
tudinal. The  ambulatory  legs  are  small  and  differ  little  in  length;  dactyli  of  three  anterior  pairs 
bifurcate,  those  of  posterior  pair  simple.  In  the  male  the  sternum  is  Hat.  and  very  broad,  breadth 
between  posterior  legs  much  more  than  twice  as  great  as  breadth  of  basal  segments  of  abdomen.  Male 
abdomen  narrow  and  only  three-jointed,  the  first  and  second  segments  anchylosed,  and  the  third, 
fourth,  fifth,  and  sixth  also  united  in  one  piece;  in  the  female  abdomen  the  segments  are  all  free. 

I recently  established  the  genus  Echinophilus  on  a cursory  examination  of  specimens  called 
E.  mellitx,  supposing  the  palpus  of  the  maxillipeds  to  consist  of  three  joints  instead  of  two;  now 
having  discovered  my  error,  I place  the  type  species,  as  well  as  the  one  here  described,  in  the  genus 
Dissodactylus. 


Dissodactylus  encopei,  sp.  nov. 


The  carapace  is  about  1.4  times  as  wide  as  long,  the  posterior  width  is  but  little  less  than 
the  greatest,  width  and  much  greater  than  the  antero-lateral  margins  The  dorsal  surface  is  naked 
and  polished,  is  convex  antero-posteriorly,  and  slightly  so  in  the  opposite  direction.  The  antero- 
lateral margins  are  marked  by  a distinct  line,  which,  after  turning  the  lateral  angle,  runs  up  a little  on 
the  dorsal  surface.  The  frontal  and  antero-lateral  margins  have  also  a fringe  of  fine  hair.  Posterior 
margin  slightly  concave  at  the  middle,  convex  toward  the  sides.  The  inner  distal  angle  of  the 
terminal  segment  of  maxilliped  fits  against  the  inner  angle  of  the  merus  joint;  this  angle  is  thickened 
and  densely  clothed  with  hairs.  Outer  surface  of  chelipeds  crossed  by  a few  short  oblique  ridges, 
from  which  short  appressed  hairs  proceed  distally;  margins  on  inner  surface  of  segments  also  fringed 


Fig.  5. — Dissodactylus  encopei,  ma,\e.  (a)  Outline  of  carapace,  4.  (b)  Maxilliped,  x 12.8.  (c)  Chela,  10.66. 

(d)  Fourth  leg,  x 10.66.  (e)  Fifth  leg,  10.66. 

with  hair,  while  a longitudinal  row  of  hairs  is  near  the  lower  margin.  Arm  short,  nearly  as  broad  as 
long,  and  of  about  the  same  size  as  wrist;  hand  thick  and  subc.ylindrical;  fingers  nearly  as  long  as 
palm  and  feebly  dentate;  they  lit  closely  together,  curve  inward,  and  the  tips  are  bent  toward  each 
other,  and  cross.  Ambulatory  legs  short  (their  length  less  than  width  of  carapace),  and  rather  narrow 
and  smooth,  with  hairy  margins.  Dactyli  of  first  three  pairs  bifid  at  extremity.  Dactyli  of  last  pair 
simple,  styliform,  and  acute.  First  segment  of  male  abdomen  narrower  than  second,  being  scarcely 
more  than  one-third  the  width  of  adjacent  sternum;  margins  of  second  segment  slightly  convex;  the 
segment  tapers  toward  extremity;  terminal  segment  equi laterally  triangular  and  obtuse. 

Length  of  male,  4.6  mm.;  width,  6.6  mm.  Length  of  female,  5 mm.;  width,  7 mm. 

Several  specimens  of  this  species  were  taken  at  Stann  Creek,  38  miles  south  of  Belize,  British 
Honduras,  by  the  Rev.  W.  A.  Stanton,  S.  .T. ; they  were  attached  to  the  lower  surface  of  Encope  emur- 
yinota  (Leske);  Cat.  No.  23430,  types. 

A single  young  male,  27  mm.  wide,  was  taken  by  the  Eisli  Hawk-  in  11  fathoms,  off  Vieques, 
station  6084.  It  agrees  with  the  types,  except  as  to  the  ambulatory  legs,  which  are  relatively  wider;  a 
larger  series  is  necessary  to  determine  its  identity  with  certainty. 

This  species  has  quite  a different  aspect  from  the  type  species,  D.  nitidus,  being  much  wider, 
more  convex,  with  the  bifurcation  of  the  dactyli  less  deep  and  less  conspicuous.  D.  mellitse  is  a convex 
species  but  somewhat  narrower  than  I),  encopei,  being  1.33  broader  than,  long;  dactyli  more  deeply 
bifurcate.  It  is  probable  that  the  bifurcation  of  the  dactyli  is  for  the  purpose  of  more  ready  attach- 
ment to  foreign  bodies,  as  two  of  the  species  are  known  to  be  commensal  with  sea-urchins. 
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Tribe  CYCLOMETOPA  or  CANCROIDEA. 

Carapace  usually  broader  than  long,  regularly  arched  in  front,  and  not  rostrate.  Epistonie  short 
and  transverse;  outer  maxillipeds  with  the  fifth  joint  articulated  at  the  inner  front  angle  of  the  fourth. 
Branchiae  nine;  efferent  channels  opening  at  the  sides  of  the  endostome  or  palate.  Genital  organs  of 
male  inserted  at  bases  of  last  pair  of  trunk  legs. 

Family  P0TAM0N1D/E  Ortmann,  i8(>0.  Fresh-water  Crabs. 

Carapace  more  or  less  dilated  at  branchial  regions.  Third  maxillipeds  with  palpus  articulated  at 
or  near  front  inner  angle  of  merus  or  at  its  apex.  Terminal  segments  of  walking  legs  usually  spinulif- 
erous.  The  verges  of  the  male  pass  directly  through  the  basal  joint  of  the  fifth  pair. 

Species  fluviatile  or  living  in  damp  earth  away  from  the  sea. 

Genus  EPILOBOCERA  Stimpson. 

Epilobocera  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  A'.,  vii,  234,  1860. 

Carapace  transversely  oval.  Side  margins  tuberculate  or  dentate.  Epigastric  lobes  and  cervical 
suture  present.  Front  inclined,  generally  bilobed,  either  straight  or  slightly  arched,  and  with  or 
without  a superior  margin.  Inner  suborbital  lobe  always  present.  Outer  maxillipeds  with  merus  of 
endognath  broader  than  long,  its  outer  margin  either  arcuate  or  angular.  Exognath  exceeding  in  length 
ischium  of  endognath.  A tooth  or  spine  in  efferent  branchial  channel.  Dactvli  of  ambulatory  legs 
with  numerous  slender  spines. 

Epilobocera  sinuatifrons  (A.  Milne  Edwards). 

Boscia  sinuatifrons  A.  Milne  Edwards,  Ann.  Soc.  Entom.  France  (4),  VI,  205,  1866. 

Pseudothelpliusa  sinuatifrons  Smith,  Trans.  Conn.  Acad.  Sci.,  n,  147,  1870. 

Epilobocera  sinuatifrons  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xxi,  529,  1898. 

Carapace  very  broad;  cervical  sutures  very  deep ; epigastric  lobes  prominent.  Front  narrow,  with 
a superior  crest,  which  projects  beyond  inferior  and  is  nearly  straight,  emarginate  at  middle  and 
tuberculate;  lower  margin  sinuous,  a little  deeper  at  outer  ends.  Orbits  about  1.5  times  as  wide  as 
long,  tuberculate,  with  a large  outer  notch.  Antero-lateral  margin  with  small,  irregular,  blunt  teeth, 
the  one  behind  cervical  suture  a little  larger;  margin  also  interrupted  a little  ways  behind  the  orbit. 
Merus  of  outer  maxilliped  subquadrate,  with  an  antero-external  angle.  Exognath  slightly  overlapping 
merus  of  endognath.  Tooth  of  efferent  branchial  channel  short  and  broad.  Clielipeds  very  heavy  and 
very  unequal,  especially  in  the  male.  Merus  with  upper  margin  rounded,  rugose;  inner  margin  with 
stout  blunt  teeth  increasing  in  size  distally;  lower  margin  tuberculate.  Carpus  with  an  inner  tooth, 
blunt  and  spiniform.  Palm  of  larger  hand  swollen,  of  smaller  with  nearly  parallel  margins.  Dactylus 
longer  than  upper  margin  of  palm.  Fingers  stout,  covered  with  large,  dark  granules,  their  prehensile 
edges  not  meeting  when  closed,  and  armed  with  stout  and  irregular  teeth  with  white  tips.  Meri  of 
ambulatory  legs  roughened  above;  carpal  joints  spinous  distally;  propodal  joints  spinous  on  margins; 
dactyli  with  five  rows  of  large  spines. 

Dimensions  of  male:  Length,  53.7  mm.;  width,  94  mm.;  width  at  outer  orbital  angles,  44.2  mm.; 
width  of  front  at  superior  crest,  24  mm. ; length  of  larger  palm  above,  36.5  mm. ; width,  37  mm. ; length 
of  dactylus,  48.3  mm. 

Porto  Rico:  Oaguas,  Rio  Grande;  San  Juan  market  ( Buragina ).  Also  taken  by  Dr.  L.  Stejneger 
and  Dr.  C.  \V.  Richmond  at  Plantation  Catalina,  El  Yunque,  800  feet  altitude,  and  by  L.  M.  McCormick 
at  Caves  of  Aguas  Buenas.  Also  known  from  Santa  Cruz  Island. 

This  is  probably  the  only  species  of  the  family  occurring  in  Porto  Rico,  although  Gundlach  states 
that  his  specimens  of  Epilobocera  were  labeled  “ E.  cubensis”  by  von  Martens. 

Local  name  Buragina;  Buruquena  (Gundlach). 

Family  PILUMNM  Leach,  i8ii). 

XANTHIDdJ  Alcock,  i8q8. 

Carapace  commonly  transverse  and  convex,  with  the  antero-lateral  margins  arcuate,  and  armed 
with  several  lobes,  teeth,  or  spines.  The  front  is  of  moderate  width,  in  general  not  projecting  over  the 
first  antennae  and  the  bases  of  the  second,  the  latter  being  seldom  excluded  from  the  inner  hiatus  of 
the  orbits. 
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Key  to  /he  Porto  Rican  genera  of  the  family  Pihimnidee. 

A.  The  ridges  that  define  the  efferent  branchial  channels,  if  present,  are  usually  low  and  are  confined  to  the 
posterior  part  of  endostome,  never  reaching  to  anterior  boundary  of  buccal  cavern. 

B.  Fronto-orbital  border  less  than  half  the  greatest  width  of  carapace. 

('.  Antero  lateral  borders  of  carapace  sharp,  crest-like;  upper  border  at  least  of  arms,  and  of  fourth,  fifth, 


and  sixth  segments  of  legs  sharp  and  crest-like Platypodia. 

O'.  Antero-lateral  borders  of  carapace  and  upper  borders  of  legs  not  crest-like. 

D.  Antero-lateral  borders  entire  up  to  a strong  lateral  epibranchial  tooth _ Carpihun 

O'.  Antero-lateral  borders  divided  into  lobes  or  teeth. 


E.  Carapace  usually  conspicuously  lobulate,  granulate,  and  hairy,  chelipeds  and  legs  also  granulate  and  hairy. 


Act'd!  a 

E'. Carapace,  chelipeds,  and  legs  not  sharply  granulate  and  hairy. 

F.  Fingers  sharp-pointed,  not  hollowed Cydoxanthops 

F'.  Fingers  blunt-pointed,  hollowed  at  tip Xanthodius 

B'.  Fronto-orbital  border  half  or  more  than  half  the  greatest  width  of  the  carapace.  (True  of  American 
species  of  Liomera). 

C.  Carapace  transversely  oval. 

I).  Ambulatory  legs  with  upper  margins  spiny  or  roughly  granular Xavthias 

I)'.  Ambulatory  legs  with  upper  margins  smooth  or  nearly  so. 

E.  Antero-lateral  teeth  strong,  greatly  projecting.  Carapace  deeply  areolated Leptodius 

E'.  Antero-lateral  teeth  small,  little  projecting.  Carapace  slightly  or  not  at  all  areolated. 

F.  Carapace  crossed  by  transverse,  broken,  granulated  lines Eiirypcmopeus 

F'.  Carapace  without  transverse  granulated  lines. 

G.  Three  suture  lines  near  the  outer  angle  of  the  orbit.  Fingers  somewhat  hollowed  at  tip Liomera 

G'.  No  suture  lines  near  the  outer  angle  of  the  orbit.  Fingers  acute,  not  hollowed  at  tip Eucratodes 

O'.  Carapace  more  or  less  hexagonal,  or  subquadrate. 

I).  Ambulatory  legs  spinulous. 

E.  Antero-lateral  margin  cut  into  five  teeth  or  lobes,  including  the  outer  orbital Chtorodidta 

E'.  Antero-lateral  margin  with  second  and  fifth  normal  spine  or  tooth  reduced  or  wanting Micropanopc 

1)'.  Ambulatory  legs  not  spinulous. 

E.  Large  cheliped  very  broad  and  heavy,  more  or  less  cristate  above . Olyptoplax 

E'.  Chelipeds  of  moderate  size. 


F.  Front  very  narrow  and  advanced.  Postero-lateral  margins  strongly  converging.  Carapace  hexagonal. 

Hexapanopen* 

F'.  Front  of  moderate  width.  Postero-lateral  margins  not  strongly  converging.  Carapace  subquadrate. 

Enpanoprur 

A'.  The  ridges  that  define  the  efferent  branchial  channels  extend  to  anterior  boundary  of  buccal  cavern  and 
are  often  very  strong. 

B.  Fronto-orbital  border  just  about  half  or  less  than  half  greatest  breadth  of  carapace,  which  is  broad 


and  transversely  oval. 

C.  The  basal  antennal  joint  does  not  nearly  reach  the  front Menippe 

O'.  The  basal  antennal  joint  reaches  the  front. 

D.  Anterior  margin  of  merus  of  outer  maxillipeds  notched  at  orifice  of  efferent  branchial  channel Ozius 

D'.  Anterior  margin  of  merus  of  outer  maxillipeds  not  notched Eurylium 

B'.  Fronto-orbital  border  much  more  than  half  greatest  breadth  of  carapace. 

C.  Merus  of  external  maxillipeds  as  long  as  or  longer  than  broad. 

D.  Fronto-orbital  border  about  two-thirds  greatest  breadth  of  carapace Pilumnus 

IP.  Fronto-orbital  border  much  more  than  two-thirds  greatest  breadth  of  carapace. 

E.  Basal  antennal  joint  as  broad  as  long;  arm  scarcely  projecting  beyond  lateral  border  of  carapace Eriphia 

E'.  Basal  antennal  joint  longer  than  broad;  at  least  half  of  arm  projects  beyond  carapace Melybia 

C'.  Merus  of  external  maxillipeds  about  twice  as  broad  as  long Domecia 


Genus  CARPILIUS  Leach. 

Caipilius  Leach  in  Desmarest,  Diet.  Sci.  Nat,,  xxvm,  228,  1823. 

Carapace  broad,  very  convex  in  both  directions,  smooth  (except  for  some  coarse  pitting  inside 
the  frontal  and  antero-lateral  border),  with  no  indication  of  regions;  its  antero-lateral  borders  strongly- 
arched,  thick,  entire,  smoothly  molded;  its  postero-lateral  borders  strongly  convergent,  straight,  with 
a prominent  tubercle  at  angle  of  junction  with  antero-lateral.  Front  moderately  broad  (less  than  a 
third  the  greatest  width  of  carapace),  deflexed,  three-lobed,  the  middle  lobe  prominent,  the  edges  of 
all  thickened.  Orbital  margins  entire,  the  upper  margin  thickened  and  forming  a well-marked  blunt 
tooth  at  its  junction  with  the  antero-lateral  margin.  Eyes  on  short,  thick  stalks.  Antennules  folding 
obliquely;  inter-antennulary  septum  broad.  Basal  joint  of  antennse  long,  flat,  running  up  into  an 
oblique  cleft  between  margin  of  front  and  infra-orbital  plate;  antennary  flagellum  very  small,  less  than 
half  diameter  of  orbit  and  lodged  in  said  cleft,  Merus  of  external  maxillipeds  with  its  anterior  border 
very  oblique.  Chelipeds  massive,  smooth,  unequal  in  both  sexes;  lingers  bluntly  pointed,  those  of 
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larger  clieliped  with  one  or  two  molariform  teeth,  those  of  smaller  eheliped  with  a blunt  cutting  edge. 
Legs  smooth.  Abdomen  of  male  six-jointed,  third  and  fourth  somites  fused  with  obliteration  of  sutures, 
fifth  somite  also  immovably  adherent  to  fourth. 

Carpilius  corallinus  (Herbst). 

Cancer  corallinus  Herbst,  Natur.  Krabben  u.  Krebse,  I,  133,  pi.  v,  f.  40,  1783. 

C'arpiiius  corallinus  Leach  in  Desmarest,  Consid.  sur  les  Crust.,  104,  1825. 

Front  almost  vertically  deflexed,  median  lobe  entire  in  large  specimens,  bilobate  in  small  ones, 
and  separated  from  the  lateral  lobes  on  either  side  by  a deep  U-shaped  sinus.  Immovable  linger  of 
large  eheliped  with  two  teeth;  movable  linger  with  a single  larger  tooth.  Legs  compressed. 

Color  of  carapace  brick  red,  somewhat  wine-colored,  or  coral  red,  covered  with  yellow  spots. 
Legs  veined  with  brown.  Claws  spotted.  Fingers  and  nails  brown.  (A.  Milne  Edwards.) 

Dimensions  of  male:  Length,  108.2  mm. ; width,  143.8  mm. ; fronto-orbital  width,  53  mm. ; width 
of  front,  37.2  mm.  This  is  the  largest  West  Indian  species  of  crab. 

Bahamas;  West  Indies;  Goyanna  Stone  Reef,  Brazil;  Fernando  Noronha  (Pocock).  Porto  Rico: 
Ensenada  Honda,  Culebra;  market  at  San  Juan  (Gundlach). 

Genus  LIOMERA  Dana. 

Liomera  Dana,  Am.  Jour.  Sci.  (2),  xn,  124,  1851. 

Carapace  extremely  broad,  strongly  convex  in  both  directions,  transversely  barrel-like,  either 
smooth  or  with  the  regions  very  faintly  indicated;  its  antero-lateral  borders  thick,  either  entire  or 
divided  into  four  broad  shallow  rounded  lobes,  of  which  the  first  two  are  almost  coalescent;  its  postero- 
lateral borders  very  strongly  convergent,  straight  or  a little  concave.  Front  from  three-sevenths  to 
less  than  a fourth  the  breadth  of  carapace,  obliquely  deflexed,  grooved  and  notched  on  middle  line. 
Orbits  small,  with  the  three  suture  lines  near  outer  angle  usually  distinct;  eye-stalks  short  and  thick. 
The  antennules  fold  nearly  transversely.  Basal  antennal  joint  broad  and  short,  merely  touching  the 
front;  flagellum  lodged  in  orbital  hiatus.  Anterior  edge  of  merus  of  external  maxillipeds  a little  oblique. 
Fingers  of  chelipeds  somewhat  hollowed  at  tip.  Abdomen  of  male  five-jointed,  the  third  to  fifth 
somites  being  fused. 

Key  to  the  Porto  Rican  species  of  the  genus  Liomera. 


A.  Large  hand  three  times  as  wide  as  small  one longimana 

A'.  Large  hand  twice  as  wide  as  small  one dispar 


Liomera  longimana  A.  Milne  Edwards. 

Liomera  longimana  A.  Milne  Edwards,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  I,  221,  pi.  xii,  f.  7,  1865  (figure  incorrect;  hands 
represented  of  equal  size);  Crust.  R6g.  Mex.,  240,  pi.  xlvi,  f.  1,  1879. 

Carapace  about  three-fifths  as  long  as  broad,  thick,  very  convex,  regions  very  faintly  marked; 
antero-lateral  margin  showing  four  shallow  lobes  or  teeth,  the  last  two  most  distinct.  Front  a little 
less  than  a third  the  breadth  of  carapace,  distinctly  bilobed,  and  with  a separate  tooth  at  outer  end 
below  orbital  angle;  a transverse  fringe  of  hair  behind  the  lobes.  Antennal  flagellum  longer  than 
greatest  diameter  of  orbit.  Chelipeds  extremely  unequal  in  both  sexes,  smooth,  conspicuously  punctate; 
arm  projecting  beyond  carapace ; larger  eheliped  heavy,  hands  with  subparallel  margins;  the  smaller 
hand  very  slender,  about  one-third  the  width  of  larger.  Fingers  moderately  gaping.  Larger  wrist 
nearly  as  broad  as  long,  inner  angle  blunt;  smaller  wrist  much  longer  than  broad,  without  an  inner 
angle.  Legs  compressed,  almost  smooth,  hairy. 

Male:  Length,  7.3  mm.;  width,  12.4  mm.;  fronto-orbital  width,  7.4  mm.;  frontal  width,  3.5  mm. 
Florida  Keys;  West  Indies;  Yera  Cruz,  Mexico.  Playa  de  Ponce  Reef,  Porto  Rico. 

Liomera  dispar  (Stimpson). 

Chlorodius  diepar  Stirnpson,  Bull.  Mus.  Comp.  Zool.,  n,  140,  1871. 

Leptodius  dispar  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  271,  1880. 

Liomera  dispar  Rathbun,  Ann.  Inst.  Jamaica,  I,  13,  1897. 

Carapace  about  three-fourths  as  long  as  broad,  thick,  convex,  covered  with  a short  pubescence 
easily  rubbed  off;  regions  not  defined;  an  anterior  median  furrow,  also  a furrow  separating  the  front 
from  orbital  angle;  antero-lateral  margins  almost  entire,  three  lobes  faintly  discernible.  Front  about 
one-third  width  of  carapace,  bimarginate,  margin  convex,  median  notch  small,  external  angle  not 
projecting.  Eyes  very  short  and  stout.  Antennal  flagellum  shorter  than  greatest  diameter  of  orbit. 
Chelipeds  less  unequal  than  in  L.  loiigimana,  the  smaller  hand  not  so  slender,  about  half  the  width 
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of  larger.  Smaller  wrist  similar  in  shape  to  larger  and  has  an  inner  tooth.  The  black  color  of  thumb 
runs  back  a little  on  the  hand,  forming  a convex  outline.  Otherwise  resembling  L.  longimana. 

Male:  Length,  2.9  mm.;  width,  4 mm.;  fronto-orbital  width,  3.2  mm.;  frontal  width,  1.7  mm. 

Cuba;  Jamaica;  Bermudas.  From  Arroyo,  Porto  Rico,  on  Lighthouse  Reef,  1 male  and  1 young 
female.  Rare. 

Genus  PLATYPODIA  Bell. 

Platypodia  Bell,  Trans.  Zool.  Soc.  London,  I,  33(1,  1835. 

Lopharta’a  A.  Milne  Edwards.  Ann.  Sei.  Nat.  (4),  .win,  43, 1862. 

Carapace  moderately  broad,  convex  in  both  directions,  with  regions  generally  well  delimited  and 
subdivided  into  lobes,  and  the  surface  generally  (not  always)  granular;  the  antero-lateral  borders  have 
an  independent  crest-like  edge,  generally  thin  and  sharp  and  distantly  fissured;  the  postero-lateral 
borders  rather  concave.  Front  a little  deflexed,  about  a fourth  the  greatest  breadth  of  carapace  in 
extent,  grooved  and  emarginate  in  middle  line.  Orbits  large,  the  three  suture  lines  near  outer  angle 
distinct.  Eyes  on  short  thick  stalks.  Antennules  folding  obliquely  transversely;  inter-an ten n alary 
septum  broad.  Basal  joint  of  antennae  short,  touching  front  only;  flagellum  lodged  in  orbital  hiatus. 
Merus  of  external  maxillipeds  with  front  edge  a little  oblique.  'Chelipeds  equal  in  both  sexes;  fingers 
not  hollowed  at  tip.  Long  joints  of  legs  with  sharp  crest-like  upper  borders.  Abdomen  of  the  male 
five-jointed,  the  third  to  fifth  somites  being  fused. 

Platypodia  spectabilis  (Herbst). 

Cancer  -pectabilis  Herbst,  Natur.  KraLben  u.  Krebse,  IX,  153,  pi.  xx.xvn.  f.  5,1794. 

C'avcer lobata  Milne  Edwards,  Hist.  Nat.  Crust.,  i,  375,1834. 

I.ophactsea  lobata  A.  Milne  Edwards,  Nouv.  Arch.  Mns.  Hist.  Nat.  Paris,  i,  249,  pi.  xvi,  tigs.  3,  3a,  1865. 

Platypodia  rpcctabilis  Rathbun,  Ann.  Inst.  Jamaica,  I,  13,1897. 

Surface  lobulated,  granulate.  Antero-lateral  crest  extending  very  far  back  and  continued  by  a 
small  transverse  crest  on  carapace  in  line  with  cardiac  region;  marginal  crest  cut  by  three  narrow 
fissures;  postero-lateral  borders  concave.  Front  deflexed,  presenting  two  oblique  truncate  lobes  in  a 
dorsal  view.  In  a front  view  these  lobes  are  concave.  Hands  short,  compressed,  surmounted  by  a 
sharp,  entire  crest;  outer  surface  covered  with  granules,  irregularly  placed  on  upper  portion,  but  form- 
ing three  or  four  longitudinal  lines  on  lower  part.  Fingers  pointed,  channeled,  their  prehensile  borders 
denticulate,  also  a broad  lobe  at  base  of  immovable  finger.  Ambulatory  legs  short,  compressed;  nails 
very  sharp.  Suture  lines  faintly  visible  between  the  third,  fourth,  and  fifth  abdominal  segments  in 
the  male. 

Color,  chocolate  brown,  with  some  yellow  spots  bordered  with  blue  and  black;  similar  spots  on 
chelipeds.  Legs  red,  with  tricolored  bands  of  yellow,  blue,  and  black.  Eggs  reddish  yellow.  (A. 
Milne  Edwards.) 

Length  of  female,  13  mm.;  width,  19.3  mm.;  fronto-orbital  width,  9 mm.;  width  of  front,  5 mm. 

Gulf  of  Mexico;  Florida  Kejs;  West  Indies;  Bermudas;  Fernando  Noronha  (Pocock).  Porto 
Rico:  Puerto  Real;  Guanica  Bay;  Culebra. 

Genus  LEPTODITJS  A.  Milne  Edwards. 

Leptoclius  A.  Milne  Edwards,  Ann.  Sei.  Nat.  (4),  XX,  2,84,  1863. 

Carapace  broad,  suboval,  moderately  convex  anteriorly,  flat  in  posterior  half;  regions  well 
delimited  and  fairly  well  lobulated  in  the  anterior  two-thirds,  but  not  posteriorly.  Antero-lateral 
borders  arched,  very  long,  not  very  thick,  cut  into  five  well-developed  teeth,  including  the  orbital 
angle;  postero-lateral  borders  moderately  convergent,  not  concave.  Fronto-orbital  border  more  than 
half  the  greatest  width  of  carapace;  front  a fourth  or  more  than  a fourth  the  greatest  width  of  carapace. 
Front  little  deflexed,  rather  prominently  sublaminar,  notched  in  middle  line,  separated  from  supra- 
orbital margin  by  a notch.  Orbital  margin  with  two  suture  lines  above  and  one  more  distinct  just 
below  outer  angle;  usually  a prominent  tooth  at  inner  angle  of  lower  edge  of  ox-bit.  Eyes  on  short  thick 
stalks.  Basal  antennal  joint  short,  meeting  the  front  at  inner  angle  of  flagellum,  which  is  about  as 
long  as  orbit  and  is  lodged  in  orbital  hiatus.  Anterior  edge  of  merus  of  external  maxillipeds  nearly 
transverse,  with  commonly  a small  tooth  near  the  antero-internal  angle.  Chelipeds  unequal  in  both 
sexes;  fingers  spoon-shaped,  or  hollowed  out  at  the  tips.  Legs  compressed,  the  upper  edges  rather 
sharp.  Abdomen  of  male  five-jointed,  the  third  to  fifth  somites  fused. 
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Leptodius  floridanus  (Gibbes). 

C hlbrodius  floridanus  Gibbes,  Proc.  Amer.  Assoc.  Adv.  Sci.,  Hi,  175,  1850. 

Leptodius  floridanus  A.  Milne  Edwards,  Crust.  R<5g.  Mex.,  268,  pi.  xlix,  f.  2,  1880. 

Lobules  of  carapace  flattened,  crossed  by  small  transverse  lines  a little  granulous  or  punctate,  and 
separated  by  shallow  grooves.  Frontal  lobes  truncate  and  with  a transverse  groove.  First  three 
anterolateral  teeth  obtuse  or  subacute,  last  two  pointed.  Merus  of  clielipeds  short,  not  surpassing 
carapace;  wrist  and  upper  portion  of  hand  rugose;  the  fingers  touch  only  at  their  extremities;  there  is 
a tuft  of  hairs  in  the  hollow.  Legs  hairy  on  margin.  Color  variable;  sometimes  a grayish  green, 
sometimes  yellow  with  red  spots.  Fingers  black.  (A.  Milne  Edwards.) 

Length  of  male,  20.2  mm.;  width,  31  mm.;  fronto-orbital  width,  17  mm.;  frontal  width,  7.9  mm. 
Bahamas;  Florida  Reefs  to  Brazil;  Bermudas.  Porto  Rico:  Reefs  at  Guanica;  Ponce;  Playa  de 
Ponce  Reef;  Arroyo;  Caballo  Blanco  Reef,  Vieques;  Ensenada  Honda,  Culebra;  San  Juan  (G.  M.  Gray). 

Genus  XANTHODIUS  Stimpson. 

Xanthodius  Stimpson,  Arm.  Lyc.  Nat.  Hist.  N.  Y.,  Vii,  52,  1859. 

Carapace  very  broad,  oval,  very  convex  anteriorly,  flat  in  posterior  half;  the  regions  deeply 
limited,  and  deeply  lobulated  in  anterior  two-thirds.  Antero-lateral  borders  arched,  longer  than  in 
Leptodius , thick,  cut  into  four  rounded  lobes  or  thickened,  blunt,  little-projecting  teeth,  exclusive  of 
orbital  angle,  which  is  inconspicuous;  postero-latei’al  borders  nearly  straight.  Fronto-orbital  border 
less  than  half  the  greatest  width  of  carapace;  front  about  a fourth  the  greatest  width  of  carapace. 
Front  more  deflexed,  but  less  prominent  than  in  Leptodius;  otherwise  similar.  Orbits  very  small;  the 
two  upper  suture  lines  very  faint;  tooth  at  inner  angle  of  lower  edge  not  prominent.  Eye-stalks  short 
and  thick.  Inner  orbital  hiatus  narrow,  the  antennal  flagellum  lodged  in  it.  Merus  of  outer  maxil- 
lipeds  considerably  broader  than  long.  Chelipeds  unequal  in  both  sexes;  surface  eroded  m reticulating 
lines;  fingers  spoon-shaped.  Legs  short,  compressed.  In  the  abdomen  of  male  the  third  to  fifth 
Segments  are  fused. 

Xanthodius  parvulus  (Fabricius). 

Cancer  parvidus  Fabricius,  Ent.  Sys.  auet.  et  emend.,  n,  451,  1793. 

Chlorodius  americanus  Saussure,  M6m.  Soc.  Phys.  Hist.  Nat.  Geneve,  xiv,  430,  pi.  i,  f.  5,  1858. 

Leptodius  americanus  A.  Millie  Edwards,  Crust.  ROg.  Mex.,  269,  1880. 

Xanthodius  parvidus  Rathbun,  Ann.  Inst.  Jamaica,  i,  15,  1897. 

Lobules  of  carapace  prominent  and  roughened  with  punctse.  Outer  orbital  angle  small  and 
inconspicuous;  there  are,  besides,  four  blunt  teeth;  posterior  marginal  line  of  last  tooth  continued  half 
way  back  on  postero-lateral  margin.  Front  bimarginate,  lobes  of  upper  margin  truncate,  of  lower 
concave.  Arm  of  chelipeds  scarcely  exceeding  carapace;  wrist  and  hand  rugose  above  and  with  some 
irregular  depressions.  Legs  very  finely  granulate  and  slightly  hairy. 

Length  of  male,  15  mm.;  width,  24.5  mm.;  fronto-orbital  width,  11.4  mm.;  frontal  width,  6 mm. 
Bahamas;  Florida  Reefs;  West  Indies;  Curasao;  Fernando  Noronha  (Pocock) ; Bermudas 
(Verrill).  Ponce,  Porto  Rico. 

Genus  CYCLOXANTHOPS  Rathbun. 

Cycloxantlius  A.  Milne  Edwards,  Ann.  Sci.  Nat.  (4),  xx,  278,  1863. 

Cycloxanthops  Rathbun,  Proc.  Biol.  Soc.  Washington,  xi,  164,  1897. 

Carapace  broad;  front  horizontal,  prominent,  and  divided  by  a median  fissure  into  two  lamellar 
lobes,  and  separated  from  the  internal  orbital  angles  by  a deepish  notch.  Orbits  small ; two  fissures  in 
the  supra-orbital  margin;  external  orbital  angles  inconspicuous,  continuous  with  the  antero-lateral 
borders.  Antero-lateral  borders  very  long,  strongly  curved,  extending  far  backwards.  Basal  antennal 
joint  short,  but  touching  the  front  at  its  inner  angle;  flagellum  inserted  in  orbital  hiatus.  Merus  of 
the  external  maxillipeds  subquadrilateral.  Fingers  sharp-pointed,  not.  hollowed.  The  abdomen  of 
male  consists  of  five  movable  pieces. 

Cycloxanthops  denticulatus  (White). 

Xantho  denticulatus  White,  Ann.  Mag.  Nat.  Hist.  (2) , n,  285, 1848.  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  252,  pi.  xlv,  f.  2,  1879. 
Cycloxanthops  denticulatus  Rathbun,  Ann.  Inst.  Jamaica,  I,  14,  1897. 

Width  of  carapace  about  1.5  times  length;  regions  well  marked;  surface  punctate  and  pitted;  the 
anterior  portion  lobulate,  the  lobules  rugose.  Antero-lateral  borders  having  eight  or  ten  small  tuber- 
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culiform  teeth.  Front  feebly  divided  into  two  lobes,  nearly  straight  and  with  a tuberculiform  tooth  at 
the  outer  angle.  Pterygostomian  regions  and  merus  of  the  outer  maxillipeds  granulose  and  rugose. 
Chelipeds  strong,  unequal,  their  upper  surface  rugose  and  eroded.  Wrist  with  two  tubercles  at 
inner  angle.  Fingers  strong,  pointed,  gaping  in  large  cheliped. 

Color,  light  purplish  red,  bright  red,  or  orange  red;  lingers  black. 

Dimensions  of  male:  Length,  14.5  mm.;  width,  22.8  mm.;  fronto-orbital  width,  9.5  mm. ; frontal 
width,  5 mm.  Greatest  width  at  antepenult  tooth  of  lateral  margin. 

Bahamas;  Florida  Keys  to  Brazil;  Bermudas.  Porto  Rico:  Cabal lo  Blanco  Reef,  Vieques; 
Hucares;  Fajardo;  San  Juan  (Gundlaeh). 

Genus  EUPANOPEUS  Rathbun.  Mud  Crabs. 

Panopeus  Milne  Edwards,  Hist,  Nat.  Crust.,  I,  403,  1834.  (Name  preoccupied.) 

Eupanopeus  Rathbun.  Bull.  Labor,  Nat,  Hist.  State  Univ.  Iowa,  iv,  273,  1898. 

Carapace  of  moderate  width,  length  two-thirds  to  three-fourths  the  width,  moderately  convex, 
the  regions  fairly  well  delimited,  crossed  by  broken  transverse  lines  on  anterior  half.  Antero-latera) 
borders  horizontal  or  slightly^  upturned,  shorter  than  postero-lateral,  arcuate,  tending  to  subquadrate, 
cut  into  five  teeth,  including  orbital  angle,  which  is  more  or  less  fused  with  the  next  tooth;  the  third, 
fourth,  and  fifth  are  usually  well-marked  and  distinctly  dentiform;  outer  margin  of  all  the  teeth 
sublam inar;  postero-lateral  borders  moderately  convergent,  straight.  Fronto-orbital  border  more  than 
half  the  greatest  width  of  carapace.  Front  between  a third  and  a fourth  the  greatest  width  of  carapace. 
Front  horizontal  or  slightly  deflexed,  laminar,  with  a median  notch,  and  two  sinuous  lobes,  separated 
from  the  more  elevated  inner  angle  of  orbit  by  a notch.  Orbital  margin  with  two  small  but  distinct 
V-shaped  notches  above,  continued  backward  by  closed  fissures,  and  a broad  notch  below  outer  angle. 
A prominent  tooth  at  lower  inner  angle.  Orbits  transversely  oblong,  not  tightly  filled  by  the  eyes. 
Inner  portion  of  anterior  margin  of  basal  joint  touches  the  front;  outer  angle  of  joint  is  prolonged 
into  the  broad  orbital  hiatus,  but  does  not  exclude  flagellum  from  orbit,  Merus  of  outer  maxillipeds 
transverse,  its  anterior  margin  more  or  less  sinuous.  Chelipeds  unequal  in  both  sexes;  the  merus  has 
a superior  subterminal  tooth;  the  carpus  a tooth  at  the  inner  angle;  fingers  acute;  movable  finger  of 
large  cheliped  with  large  basal  tooth.  Legs  rather  thick,  compressed.  Abdomen  of  male  5-segmented. 


Key  to  the  Porto  Rican  species  of  the  genus  Eupanopeus. 

A.  A distinct  groove  along  anterior  margin  of  carpus  of  cheliped. 

B.  Front  grooved.  Third  segment  of  abdomen  of  male  not  reaching  coxal  joints  of  fifth  pair  of  feet bennudensis 

B'.  Front  not  grooved.  Third  segment  of  abdomen  of  male  reaching  the  coxal  joints. 

C.  Second  antero-lateral  tooth  broad,  lobiform nccidentalis 

C'.  Second  antero-lateral  tooth  narrow,  tuberculiform hnrttil 

A'.  Carpal  groove  wanting  or  very  indistinct, 

B.  Width  of  carapace  about  1.5  times  length herbstii 

B'.  Width  of  carapace  about  1.3  times  length americanus 


Eupanopeus  herbstii  (Milne  Edwards). 

Panopeus  herbstii  Milne  Edwards,  Hist,  Nat.  Crust.,  i,  403,  1834;  Benedict  & Rathbun,  Proc,  U.  s.  Nat,  Mus,  xtv,  358,  pi.  xix. 
figs.  1 and  2,  pi.  XXIII,  figs.  10-12,  1891. 

Eupanopeus  herbstii  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  273,  1898. 

Carapace  nearly  or  quite  1.5  times  as  wide  as  long.  Regions  well  marked,  convexity  variable, 
surface  coarsely  granulate.  First  (or  orbital)  tooth  of  lateral  margin  triangular,  blunt,  little  prominent; 
second  tooth  separated  from  first  by  a shallow  rounded  sinus,  and  larger  and  nearly  as  advanced  as 
first,  either  blunt-pointed  and  with  arcuate  outer  margin,  or  lobiform;  third  and  fourth  teeth  still  larger, 
prominent,  with  arcuate  outer  margins  and  acute  tips,  the  third  directed  obliquely  inward,  the  fourth 
forward  or  slightly  inward;  fifth  tooth  shorter,  with  acute  tip  and  straight  outer  margin;  a transverse 
ridge  continued  inward  from  its  anterior  margin.  Front  about  two-sevenths  the  greatest  width  of 
carapace;  middle  portion  of  margin  advanced  only  a little  beyond  outer  angles.  Chelipeds  heavy, 
granulate;  carpus  without  a groove  parallel  to  distal  margin.  Dark  color  of  thumb  in  large  chela 
continued  more  or  less  on  palm.  Third  segment  of  abdomen  of  male  reaching  coxfe  of  fifth  pair  of  feet; 
terminal  segment  oblong,  rounded  at  end. 

A very  large  specimen  measures  40  mm.  long  by  62  mm.  wide;  one  of  medium  size,  a female,  is 
28mm.  long,  40.6  mm.  wide;  fronto-orbital  width,  23.2  mm.;  width  of  front,  11.5  mm. 

From  Rhode  Island  to  Brazil;  Bermudas.  Porto  Rico:  San  Juan;  Puerto  Real,  in  a mangrove 
swamp;  reefs  at  Ponce;  Ensenada  Honda,  Culebra;  San  Juan  and  Mayaguez  (Gundlaeh). 
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Eupanopeus  occidentalis  (Saussure). 

Panopeus  occidentalis  Saussure,  Rev.  Mag.  Zool.  (2),  ix,  502, 1857;  Benedict  & Rath  bun,  Proe.  U.  S.  Nat.  Mus.,  xiv,  3fi0,  pi.  xx, 
f.  3,  pi.  XXIII,  f.  14,  1891. 

Eupanopeus  occidentalis  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  273,  1898. 

Differs  from  E.  herbstii  as  follows:  Gastric  region  more  elevated,  independently  convex.  Second 
tooth  of  lateral  margin  narrower  and  separated  by  a deeper  sinus  from  first  tooth;  third  to  fifth  teeth 
thicker,  more  prominent  and  more  widely  separated  from  each  other,  third  tooth  with  anterior  and 
exterior  margins  subequal.  Front  more  advanced.  Carpus  of  chelipeds  with  a groove  parallel  to  distal 
margin.  Dark  color  on  thumb  not  continued  on  palm.  Ambulatory  legs  a little  longer  and  more 
slender.  Abdomen  of  male  wider,  especially  noticeable  at  penult  segment. 

In  alcohol  the  chelipeds  have  a pinkish  tinge  not  seen  in  E.  herbstii. 

Male:  Length,  20  mm. ; width,  27.2  mm.;  fronto-orbital  width,  16  mm.;  width  of  front,  8.4  mm. 
South  Carolina  to  Pernambuco;  Bermudas.  Hucares,  Porto  Rico,  2 females,  1 with  Sacculina. 

Eupanopeus  americanus  (Saussure). 

Panopeus  americanus  Saussure,  Rev.  Mag.  Zool.  (2),  ix,  502,  1857;  M6m.  Soe.  Phys.  Geneve,  xiv,  432,  pi.  I,  f.  8, 1857. 
Panopeus  meolatus  Benedict  & Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xiv,  361,  pi.  xxi,  f.  3,  1891. 

Eupanopeus  americanus  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  273,  1898. 

The  carapace  is  narrower  (width  1.3  times  length)  and  flatter  than  in  E.  herbstii.  The  transverse 
rug*  are  numerous.  Sinus  between  first  and  second  lateral  teeth  deepish;  other  teeth  broad,  rather 
blunt,  third  tetragonal,  fourth  with  anterior  margin  at  right  angles  to  median  line.  Lobes  of  front  with 
more  oblique  margins  than  in  E.  herbstii.  Chelipeds  similar  to  those  of  E.  herbstii;  a faint  carpal  groove 
may  be  present.  Tooth  at  base  of  dactyl  longer  than  in  E.  herbstii.  Abdomen  of  male  narrow,  as  in 
E.  herbstii,  but  in  shape  resembling  that  of  E.  occidentalis. 

Male:  Length,  19.5  mm. ; width,  26.3  mm. ; fronto-orbital  width,  15.5  mm. ; width  of  front,  7.5  mm. 
Bahamas  to  Brazil.  Arroyo,  Porto  Rico;  1 male. 

Eupanopeus  bermudensis  (Benedict  A Rathbun). 

Panopeus  wurdcmamiii  Benedict  & Rathbun,  Proc.  U.  S.  N.  M.,  xiv,  372,  pi.  xxiv,  f.  6 and  7, 1891  (not  P.  wurdemannii  Gibbes). 
Panopeus  bermudensis  Benedict  A Rathbun,  Proc.  U.  S.  N.  M.,  xiv,  376,  pi.  xx,  f.  2,  pi.  xxiv,  figs.  14  and  15,  1891. 
Eupanopeus  bermudensis  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  273,  1898. 

A smaller  species  than  any  other  Eupanopeus  taken  at  Porto  Rico.  The  carapace  more  deeply 
areolated  than  any  of  above;  a well-marked  transverse  line  on  branchial  region  on  a level  with  last 
lateral  sinus;  also  several  shorter  granulate  ridges,  and  granules  toward  front  and  antero-lateral  margins; 
otherwise  smooth.  Second  tooth  of  lateral  margin  lobiform,  separated  from  first  by  a rather  shallow 
sinus;  third  and  fourth  large,  with  arcuate  outer  margins,  third  obtuse,  fourth  subacute;  fifth  narrow 
and  pointed.  The  front  has  a thick,  obliquely  beveled  edge,  obscurely  grooved,  deflexed;  in  a dorsal 
view  the  lobes  are  nearly  straight,  oblique,  but  in  a front  view  very  sinuous.  The  carpus  of  cheli]  eds 
has  a well-marked  groove;  fingers  strongly  bent  down  and  usually  light  horn-colored  with  white  tips; 
the  color  extends  partially  on  palm  also.  Legs  slender  and  delicate.  Third  segment  of  abdomen  of 
male  narrow,  with  rounding  posterior  corners,  not  reaching  cox*  of  fifth  pair  of  feet. 

Length  of  male,  5.8  mm.;  width,  8 mm. ; fronto-orbital  width,  5.5  mm.;  width  of  front,  2.8  mm. 
Bermudas;  Florida  Keys  to  Brazil.  Porto  Rico:  Mayaguez;  Boqueron  Bay;  GuanieaBay;  Arroyo, 
on  Lighthouse  Reef;  Ensenada  Honda,  Culebra.  Also  taken  at  Nassau,  Bahamas;  1 specimen  having 
the  genital  appendages  of  a male,  and  an  abdomen  with  seven  segments,  as  in  an  immature  female. 

Eupanopeus  harttii  (Smith). 

Panopeus  harttii  Smith,  Proc.  Boston  Soc.  Nat.  Hist.,  xii,  280,  1869;  Trans.  Conn.  Acad.  Sci.,  li,  pp.  5 and  34,  pi.  i,  f.  5,  1869. 
Eupanopeus  harttii  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  273,  1898. 

Carapace  little  convex,  rugose,  regions  very  distinctly  marked.  First  and  second  antero-lateral 
teeth  small,  tuberculiform,  separated  by  a U-shaped  sinus.  Remaining  teeth  rather  narrow,  thickened; 
tips  tuberculiform.  Front  little  advanced  and  with  a small  but  distinct  tooth  at  the  orbital  end. 
Carpus  of  chelipeds  rugose  and  with  a deep  anterior  groove.  Color  of  lingers  not  continued  to  the 
palm.  Abdomen  of  male  reaching  coxal  joints. 

Length  of  male,  8.6  mm.;  width,  12.6  mm.;  fronto-orbital  width,  8.6  mm.;  width  of  front,  4.1 
mm.  A small  species,  but  larger  than  E.  bermudensis. 

Florida  Keys  to  Brazil.  Porto  Rico:  Boqueron;  Mayaguez;  Mayaguez  Harbor. 
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Genus  EURYPANOPEUS  A.  Milne  Edwards. 

Eurypanopeus  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  318,  1880. 

Carapace  rather  broad,  length  about  two-thirds  the  width,  oval,  depressed  or  slightly  convex,  the 
regions  usually  crossed  by  fine  transverse  broken  granulated  lines,  but  on  the  whole  the  carapace  is 
smoother  than  in  Eupanopeus.  Antero-lateral  borders  horizontal  or  slightly  upturned,  as  long  as  or 
slightly  shorter  than  postero-lateral,  arcuate,  cut  into  five  (including  orbital)  shallow  teeth  or  lobes 
usually  projecting  little  if  at  all  beyond  the  general  line  of  carapace.  Second  tooth  low  and  rounded 
and  rather  closely  fused  with  orbital.  Fronto-orbital  border  more  than  half,  and  front  a third  or  a 
little  less  than  a third  the  greatest  width  of  carapace.  Front  less  advanced  than  in  Eupanopeus; 
otherwise  front  and  orbits  much  as  in  that  genus.  Orbital  hiatus  and  basal  joint  of  antenna  narrower 
than  in  Eupanopeus.  Chelipeds  unequal  in  both  sexes;  the  fingers  may  be  acute  or  spoon-shaped  or 
different  on  the  two  chelipeds  of  same  species.  Abdomen  of  male  has  usually  the  third,  fourth,  and 
fifth  segments  fused  (only  the  fourth  and  fifth  fused  in  E.  dissimilis) . 

Eurypanopeus  abbreviatus  (Stimpson). 

Xantho  parvulus  Milne  Edwards,  Hist.  Nat.  Crust.,  i,  395,  1831  (not  Cancer  parvulus  Fabricius,  1793). 

Panopeus  abbreviatus  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vil,  211,  1800. 

Panopeus politics  Smith,  Trans.  Conn.  Acad.  Sci.,  n,  pp.  3 and  34,  pi.  i.  f.  4,  1869. 

Panopeus  parvulus  Benedict  & Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xrv,  369,  pi.  xxi,  f.  1,  pi.  xxm,  figs.  2 and  3,  1891. 
Eurypanopeus  varvuius  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  322,  pi.  lix.  f.  5,  1880. 

Eurypanopeus  abbreviatus  A.  Milne  Edwards,  Crust.  R<Jg.  Mex.,  320,  pi.  lix,  f.  3, 1880.  Rathbun,  Ann.  Inst.  Jamaica,  i,  19, 1897. 

Carapace  granulate  on  anterior  third  and  along  antero-lateral  margins;  an  oblique  granulated 
ridge  on  hepatic  region,  another  parallel  to  it  on  the  branchial  region  opposite  last  lateral  sinus;  a few 
transverse  lines  on  gastric  region.  First  and  second  antero-lateral  teeth  separated  by  a very  shallow 
sinus;  other  teeth  separated  by  shallow  notches,  the  third  with  almost  straight  outer  margin,  the 
fourth  slightly  arcuate,  fifth  small  and  blunt.  Front  less  than  a third  the  width  of  carapace,  little 
advanced,  a narrow  open  median  notch,  lobes  sinuous,  more  produced  toward  middle.  Chelipeds 
finely  granulate  and  pitted;  fingers  pointed;  those  of  large  cheliped  gaping,  dactylus  with  a large  basal 
tooth.  Dark  color  of  pollex  running  from  between  bases  of  fingers  obliquely  to  lower  margin  of  manus. 
Third  segment  of  abdomen  of  male  extends  to  coxae  of  last  pair  of  legs. 

Length  of  male,  11.7  mm. ; width,  18.4  mm.;  fronto-orbital  width,  9.3  mm.;  width  of  front, 
4.9  mm. 

Bahamas;  Florida  Keys  to  Brazil.  Porto  Rico:  Ponce;  Arroyo;  Ensenada  Honda,  Culebra; 
Hucares. 

Genus  HEXAPANOPEUS  Rathbun. 

Hexapanopeus  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  273,  1898. 

Carapace  narrow  (the  length  three-fourths  or  more  of  width),  hexagonal,  regions  well  delimited. 
Antero-lateral  margin  arcuate,  about  as  long  as  postero-lateral,  five-toothed,  teeth  prominent,  orbital 
or  first  tooth  partly  fused  with  second,  fourth  tooth  very  prominent,  fifth  sometimes  much  smaller 
and  almost  postlateral  in  position.  Postero-lateral  margins  strongly  converging.  Fronto-orbital 
border  from  half  to  three-fourths  the  greatest  width  of  the  carapace.  Front  from  a fourth  to  about  a 
third  the  greatest  width  of  the  carapace.  Front  advanced,  with  a median  notch  and  oblique,  sinuous 
or  straight  lobes,  separated  from  inner  orbital  angle  by  a notch.  Orbital  margin  with  a well-marked 
lobe  between  sinuses  above;  otherwise  the  orbits  are  similar  to  those  of  Eupanopeus.  Basal  joint  of 
antenna  narrow,  as  in  Eurypanopeus. 

The  Porto  Rican  species  are  small. 

Distinguished  from  Eurypanopeus  chiefly  by  the  hexagonal,  narrow  carapace  with  produced 
front  and  very  convergent  postero-lateral  margins. 

Key  to  the  Porto  Rican  species  of  the  genus  Hexapanopeus. 

A.  First  and  second  antero-lateral  teeth  separated  by  a very  shallow  rounded  sinus 

B.  Fifth  antero-lateral  tooth  almost  obsolete 

B'.  Fifth  antero-lateral  tooth  well  developed 

A'.  First  and  second  antero-lateral  teeth  separated  by  a deepish  V-shaped  sinus 


earibbxus 

hemphillii 

q uinquedentatus 
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Hexapanopeus  caribbaeus  (Stimpson). 

Hieropauopc  cat'ibbma  Stimpso'il,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  x,  108,  1871. 

Eurypanopeus  caribbxus  Hath  bun,  Ann.  Inst.  Jamaica,  i,  20,1897. 

Hexapanopeus  caribbxus  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  273, 1898. 

Carapace  with  regions  well  marked;  protogastric,  branchial,  and  cardiac  regions  elevated;  gastric 
and  branchial  crossed  by  prominent  transverse  granulated  lines.  A well-marked  sinus  between  first, 
and  second  lateral  teeth,  which  are  small  and  blunt;  third  and  fourth  large  and  prominent;  third 
acute,  fourth  spiniform;  carapace  widest  at  fourth  tooth,  fifth  minute.  Fronto-orbital  border  two- 
thirds  and  front  one-third  the  width  of  carapace.  Front  produced,  median  notch  a well-marked  V, 
lobes  sinuous.  Eyes  large.  Chelipeds  finely  granulate,  a few  tubercles  on  carpus,  fingers  elongate, 
strongly  bent  down,  sharp,  finely  dentate  (dactylus  with  a larger  tooth  at  base),  not  gaping,  the  color 
of  pollex  continued  extensively  on  palm.  Ambulatory  legs  slender. 

A small  species.  A male  of  good  size  measures  8.3  mm.  long;  11.6  mm.  wide;  fronto-orbital 
width,  7.5  mm.;  frontal  width,  3.9  mm. 

Jamaica;  St.  Thomas;  Trinidad;  Sabanilla,  United  States  of  Colombia.  Porto  Rico:  Boqueron 
Bay;  Hucares. 

Hexapanopeus  hemphillii  (Benedict  & Rathbun). 

Panopeus  hemphillii  Benedict  & Rathbun,  Proe.  U.  S.  Nat.  Mus.,  xiv,  374,  pi.  xxiv,  figs.  12  and  13,  1891. 

Hexapanopeus  hemphillii  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  273,  1898. 

Carapace  with  regions  distinctly  indicated,  epigastric  lobes  prominent,  a few  blunt  transverse 
ridges,  surface  also  finely  granulate.  First  and  second  teeth  small  but  well  separated.  Third  to  fifth 
teeth  thickened,  blunt,  dentiform,  fifth  smaller  than  others,  but  still  of  fair  size.  Fronto-orbital  border 
five-sevenths  and  frontal  border  more  than  one-third  of  greatest  width  of  carapace.  Median  notch  a 
deep  narrow  V,  lobes  nearly  straight  viewed  from  above,  denticulate.  Chelipeds  granulate,  very 
unequal;  carpus  uneven,  with  an  anterior  groove,  inner  tooth  strong.  Manus  with  a deep  superior 
groove,  surface  rugose  above.  Fingers  of  large  cheliped  strong  ( dactylus  with  large  basal  tooth) , those 
of  smaller  cheliped  longer,  slenderer,  and  deflexed;  color  not  extending  on  palm. 

Length  of  large  male,  5.5  mm.;  width,  7 mm.;  fronto-orbital  width,  5 mm.;  frontal  width,  2.5  mm. 

Florida  Keys;  St.  Thomas.  Mayaguez  Harbor  and  Puerto  Real,  Porto  Rico. 

Hexapanopeus  quinquedentatus,  sp.  nov. 

Carapace  deeply  areolated,  the  regions  separately  convex,  granulate;  epigastric  lobes  prominent. 
The  antero-lateral  margin  has  five  well-marked  teeth,  second  separated  from  first  by  a deeper  sinus 
than  is  usual  in  this  and  allied  genera.  Third,  fourth,  and  fifth 
teeth  larger,  similar  to  one  another,  thickened,  subacute.  Front 
with  a median  V,  lobes  slightly  oblique,  nearly  straight.  Cheli- 
peds not  very  heavy,  slightly  unequal  in  male,  equal  in  female, 
coarsely  granulate.  Carpus  uneven;  a short  and  very  deep  ante- 
rior groove.  Manus  deeply  grooved  above;  fingers  deeply 
grooved,  the  intervening  ridges  partly  granulate;  tips  acute;  fin- 
gers not  gaping;  dactylus  of  larger  cheliped  of  male  with  a large 
basal  tooth.  Legs  granulate  along  anterior  margin.  There  are 
seven  distinct  segments  in  abdomen  of  male  (at  least  in  immature 

specimens),  while  in  other  species  of  the  genus,  the  third  to  fifth 

. Fig.  6. — Hexapanopeus  quinquedentatus. 

are  fused.  (a)  Female,  outline  of  carapace,  x 4.  ( b ) 

The  largest  specimen  taken  is  a female,  5.5  mm.  long;  7.4  Male,  right  chela,  x to. 
mm.  wide;  fronto-orbital  width,  5 mm.;  frontal  width,  2.4  mm. 

Type  locality,  Mayaguez,  1 female  (Cat.  No.  23769).  Also  taken  at  Mayaguez  Harbor,  12  fathoms, 
station  6060,  I female;  off  Puerto  Real,  8.)  fathoms,  station  6074,  1 immature  male;  off  Boca  Prieta,  8| 
fathoms,  station  6085,  1 immature  male. 
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Genus  MICROPANOPE  Stimpson. 

Micropanope  Stimpson,  Bull.  Mus.  Comp.  Zool.,  it,  139,  1SV1. 

Carapace  of  moderate  width,  slightly  convex,  regions  usually  lightly  indicated,  granulous  or 
spinulons  toward  frontal  and  antero-lateral  borders.  Antero-lateral  borders  arcuate,  shorter  than 
postero-lateral,  armed  usually  with  five  teeth  or  spines,  of  which  the  last  is  much  reduced  and  the  second 
also  reduced  or  altogether  wanting.  Postero-lateral  borders  moderately  converging.  Fronto-orbital 
width  great,  three-fourths  or  more  than  three-fourths  width  of  carapace.  Front  more  than  one-third 
the  width  of  carapace.  Front  bilobed,  outer  angle  rectangular,  blunt,  and  situated  below  and  in 
advance  of  inner  orbital  angle.  Upper  orbital  margin  with  two  small  open  notches  and  an  intermediate 
lobe;  inferior  margin  with  a large  outer  notch;  inner  tooth  prominent.  Inner  orbital  hiatus  wide; 
basal  segment  of  antennae  not  reaching,  or  barely  reaching,  prolongation  from  front.  Chelipeds 
unequal  in  both  sexes,  and  usually  roughened  by  sharp  granules  or  spinules.  Fingers  pointed.  Legs 
slender,  usually  spinulous  above.  Abdomen  of  male  with  third  to  fifth  segments  fused. 

Small  species,  living  in  deepish  water. 

Key  to  the  Porto  Rican  species  of  the  genus  Micropanope. 


A.  Fronto-orbital  width  more  than  four-fifths  of  entire  width  of  carapace lobifrons 

A’.  Fronto-orbital  width  seven-tenths  of  entire  width  of  carapace xanthiformis 


Micropanope  lobifrons  A.  Milne  Edwards. 

Micropanope  lobifrons  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  327,  pi.  Lin,  f.  3,  1880. 

Carapace  almost  smooth;  some  very  small  granule's  on  gastric  robes  and  on  branchial  region; 
regions  faintly  indicated.  Front  wide  and  formed  of  two  rounded  lobes.  Antero-lateral  borders  five- 
toothed,  first  or  orbital  tooth  small;  second  triangular  and  about  the  same  size;  third  and  fourth 
spiniform,  most  prominent,  the  third  the  larger;  fifth  almost  obsolete.  Chelipeds  covered  with  small 
pointed  granules;  an  inner  carpal  spine;  fingers  deeply  grooved.  Ambulatory  feet  long,  spinulous. 
Length  of  male,  3.3  mm. ; width , 4.3  mm. ; fronto-orbital  width,  3.7  mm. ; width  of  front,  1.7  mm. 
Off  Montserrat,  88  fathoms  (type  locality);  off  Ilabana;  near  Aspinwall,  34  fathoms;  off  St. 
Thomas,  20  to  23  fathoms,  station  6079,  Fish  Hawk. 

Micropanope  xanthiformis  (A.  Milne  Edwards).  ( 

Panopeus  xanthiformis  A.  Milne  Edwards,  Crust.  Rdg.  Mex.,  353,  pi.  liii,  f.  4,  1880. 

Micropanope  xanthiformis  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  274,  1898. 

Carapace  depressed,  coarsely  granulous  on  anterior  half;  regions  ■well  marked;  an  oblique  ridge 
on  hepatic  region.  Front  deflexed;  lobes  separated  by  narrow  fissure;  margins  sinuous,  on  the  whole 
convex,  with  a distinct  rectangular  outer  corner.  Orbits  wide,  margin  finely  crenulate.  Five  antero- 
lateral teeth;  second  small,  blunt,  in  adults  considerably  larger  than  postorbital  angle,  in  the  young 
obsolete;  third  and  fourth  large,  acute;  last  very  small  and  pointed;  teeth  with  granulous  margins. 
Chelipeds  rugose  with  very  fine  granules.  Arm  with  a row  of  spines  above;  wrist  with  a deep 
anterior  groove  and  two  inner  spines,  one  smaller  and  below  the  other;  hand  roughened  on  its  upper 
and  proximal  portions,  a deep  groove  above.  Fingers  deeply  grooved ; dactylus  of  large  hand  with 
large  basal  tooth.  Meral  joints  of  legs  with  a row  of  spines  above,  other  joints  spinulous. 

Length  of  male,  7 mm.;  width,  10  mm.;  fronto-orbital  width,  7 mm.;  frontal  width,  3.7  mm. 
From  Cape  Hatteras,  N.  C.,  to  Cape  Frio,  Brazil,  in  15  to  182  fathoms.  Off  Puerto  Eeal,  Porto 
Rico,  8)  fathoms,  station  6074,  1 young  specimen. 

Genus  GLYPT0PLAX  Smith. 

Gli/ptnplax  Smith,  Trans.  Conn.  Acad.  Sri.,  n,  164,  1870. 

Carapace  narrow,  hexagonal,  deeply  areolated,  front  prone  nent,  antero-lateral  margin  dentate. 
Chelipeds  short  and  stout;  man  us  more  or  less  crested  above,  the  upper  proximal  angle  often  very 
prominent;  ambulatory  legs  slender  and  smooth.  First  segment  of  abdomen  of  male  reaches  coxae 
of  fifth  pair  of  feet;  second  segment  is  shorter  and  exposes  a portion  of  sternum;  third  segment  may 
or  may  not  reach  coxal  joints;  third,  fourth,  and  fifth  segments  coalesced. 

This  genus  inclines  toward  the  Catometopa. 
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Glyptoplax  pusilla  (A.  Milne  Edwards). 

Micropanope  pusilla  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  327,  pi.  liv,  f.  4,  1880. 

Glyptoplax  pusilla  Rathbun,  Jour.  Inst.  Jamaica,  ii,  628,  1899. 

Surface  very  finely  granulate.  Front  with  a median  emargination;  lateral  lobes  sinuous.  A 
distinct  lobe  on  superior  orbital  margin  between  the  two  fissures.  Second  normal  tooth  of  lateral 
margin  obsolete;  third  and  fourth  dentiform,  prominent;  fifth  tooth  slight,  situated  on  postero-lateral 
margin.  Carpus  of  chelipeds  with  a tooth  at  inner  angle  and  a groove  parallel  to  anterior  margin; 
manus  with  superior  proximal  angle  prominent,  margined;  height  of  larger  palm  nearly  as  great  as  its 
length;  pollex  scarcely  deflexed:  fingers  unevenly  dentate,  fitting  closely  together,  the  dactylus  having 
a large  basal  tooth;  color  of  pollex  does  not  extend  quite  to  palm.  The  smaller  cheliped  differs 
considerably  in  size  and  has  the  fingers  bent  down,  dactylus  without  a large  basal  tooth.  The  third 
abdominal  segment  reaches  coxae  of  fifth  pair  of  feet.  Length  of  male,  4 mm. ; width,  5.2  mm. 

Gulf  of  Mexico,  17  to  35  fathoms;  Oyster  Bay,  Florida;  Jamaica.  Porto  Rico:  Mayaguez  Harbor, 
4 to  6 fathoms,  station  6065;  off  Humajao,  to  12£  fathoms,  stations  6098  and  6099;  off  Vieques,  6 to  16 
fathoms,  stations  6085,  6091,  6092,  and  6096;  off  Culebra,  14|  to  15  fathoms,  stations  6086  and  6093; 
off  St.  Thomas,  20  fathoms,  station  6080.  The  female  from  this  haul  has  a rhizocephalic  parasite  on  the 
abdomen. 

Genus  ACT.7EA  de  Haan. 

Actxa  de  Haan,  Fauna  Japon.,  pp.  4 and  18,  1833. 

Carapace  convex  fore  and  aft,  slightly  convex  or  flat  from  side  to  side,  usually  broad,  regions 
well  demarcated  by  deep  grooves  and  again  subdivided  into  lobules,  which  are  usually  convex  and 
granular.  Antero-lateral  borders  usually  four-lobed,  but  lobes  shallow  and  often  indistinct.  Postero- 
lateral borders  usually  concave,  always  short,  not  strongly  convergent.  Front  between  a third  and  a 
fourth  the  greatest  width  of  carapace,  deflexed,  cleft  in  middle  line  into  two  lobes.  Upper  edge  ol 
orbit  tumid,  usually  with  two  fissures  or  sutures;  a third  below  outer  orbital  angle;  eye-stalks  short  and 
thick.  Antennules  folding  obliquely  or  nearly  transversely.  Basal  antennal  joint  usually  stopping  at 
angle  of  deflexed  front,  but  often  prolonged  beyond  this,  toward  or  nearly  into  orbit;  flagellum  about 
as  long  as  orbit  and  lodged  in  the  orbital  hiatus.  Merus  of  external  maxillipeds  with  anterior  border 
little  oblique.  Chelipeds  equal  in  both  sexes;  fingers  either  acute  or  blunt-pointed,  sometimes 
hollowed  out  at  tip.  Abdomen  of  the  male  five-jointed,  somites  three,  four,  and  five  fused. 

Key  to  the  Porto  Rican  species  of  the  genus  Actxa. 


A.  Carapace,  chelipeds,  and  legs  granulous,  not  spinous. 

B.  Lobules  of  carapace  very  markedly  isolated  and  very  convex rufopunctata  nodosa 

B'.  Lobules  of  carapace  not  remarkably  isolated. 

C.  Fingers  deeply  grooved  and  granulated setigera 

C'.  Fingers  smooth bifrons 

A'.  Carapace,  chelipeds,  and  legs  spinous acantha 


Actaea  rufopunctata  nodosa  (Stimpson). 

Actxa  nodosa  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.Y.,  vii,  203,  1860. 

Actxa  rufopunctata  var.  nodosa  Miers,  Challenger  Rept.,  Zool.,  xvn,  122,  1886. 

Carapace  broad,  ovoid,  its  extreme  length  not  quite  three-fourths,  but  more  than  two-thircls  its 
extreme  breadth;  its  surface  broken  by  deep  and  broad  grooves  into  numerous  (about  twenty-seven, 
excluding  those  around  the  orbits  and  the  front)  very  convex  lobules,  which  are  covered  very  closely 
with  large  vesiculous  granules;  grooves  filled  with  a dense  short  felt,  with  longer  hairs  sometimes 
interspersed,  against  which  the  lobules  stand  out  like  islands.  Exposed  surface  of  carpal  and  propodal 
joints  of  chelipeds  and  legs  lobulated  in  same  style  as  carapace.  Front  strongly  deflexed,  but  some- 
what prominent  and  rather  sharply  bilobed.  The  tumid  supraorbital  margin  broken  by  two  cross 
grooves  and  separated  from  lower  margin  of  orbit  by  a fissure.  Antero-lateral  borders  cut  into  four 
rounded  lobules  of  nearly  equal  size  by  deepish  fissures.  Outer  angle  of  basal  antennal  joint  in  contact 
with  inner  angle  of  lower  edge  of  orbit.  Edges  of  legs  and  of  arm  fringed  with  coarse  hair.  Lower  outer 
surface  of  hand  with  granules  arranged  in  lines.  Fingers  blunt-pointed,  hollowed  out  at  tip. 

Length  of  female,  12mm.;  width,  17.5  mm.;  fronto-orbital  width,  9 mm.;  frontal  width,  5 mm. 

Florida  Reefs;  West  Indies;  Bahia,  Brazil  (Miers).  Porto  Rico:  Off  Vieques,  6 fathoms,  station 
6096;  Ensenada  Honda,  Culebra;  Fajardo. 

This  form  is  perhaps  not  subspecifically  distinct  from  A.  rufopunctata  of  the  Oriental  and  East 
Atlantic  regions,  but  I have  not  the  material  to  determine  this  point. 

2d— F.  C.  B.  1900—3 
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Actaea  setigera  (Milne  Edwards) . 

Xantlio  setiger  Milne  Edwards,  Hist..  Nat.  Crust.,  I,  390,  1834. 

Actcea  setiger  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vn,  51,  1859. 

Carapace  wide,  ovoid,  covered  with  short,  stiff  yellow  hair  and  with  granules;  strongly  lobulated 
anteriorly.  Antero-lateral  border  divided  into  four  lobes,  which  do  not  project  beyond  the  general 
outline  of  the  carapace.  Postero-lateral  borders  concave.  Median  notch  of  front  large.  Basal  antennal 
joint  short,  not  prolonged  into  orbit.  Pterygostomian  regions  finely  granulous.  Chelipeds  hairy  and 
very  granulous;  fingers  slightly  deflexed,  black,  this  color  extending  in  full-grown  males  upon  external 
and  internal  surfaces  of  palm  almost  to  articulation  with  wrist;  in  females  the  fingers  only  are  black. 
Fingers  grooved,  intervening  ridges  granulous  on  the  proximal  half;  tips  acute.  Legs  covered  with 
hairs;  meral  joints  of  first  three  pairs  smooth  outside  and  granulous  on  margins;  of  last  pair,  granulous 
on  outside  also;  two  following  joints  granulous;  dactyls  long,  granulous,  and  terminating  in  a sharp 
nail.  Abdomen  of  the  male  long  and  narrow. 

Length  of  male,  16  mm.;  width,  24.2  mm.;  fronto-orbital  width,  11.5  mm.;  frontal  width,  6 mm. 

Bahamas;  Florida  Keys;  West  Indies;  Bermudas.  Porto  Rico:  Playa  de  Ponce  Reef;  Caballo 
Blanco  Reef,  Vieques;  Ensenada  Honda,  Culebra;  San  .Tuan  (G.  M.  Gray). 

Actaea  bifrons  Rathbun. 

Actsea  bifrons  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  262,  pi.  IV,  figs.  3 and  4,  1898. 

Allied  to  A.  setigera;  carapace  narrower  and  flatter;  areolations  similar,  granulation  finer,  mar- 
ginal lobes  more  angular;  hairs  dark  brown.  Front  with  a double  edge,  the  inferior  slightly  in  advance 
of  superior,  but  scarcely  noticeable  in  a dorsal  view;  the  two  lobes  of  superior  margin  slightly  arcuate, 
margin  denticulate  or  granulate;  lower  margin  viewed  from  in  front  sinuous;  surface  between  the 
two  margins  concave.  Epigastric  region  coarsely  granulate.  Eyes  larger  than  in  A.  setigera;  inferior 
orbital  margin  with  a prominent  tooth  at  inner  angle.  The  chelipeds  differ  from  those  of  A.  setigera 
in  having  the  fingers  longer  in  proportion  to  the  palm,  more  strongly  bent  downward,  pollex  wider  at 
base  than  dactylus.  Fingers  horn  color  (the  color  extending  one-third  the  length  of  palm  in  male) 
and  almost  smooth,  being  marked  with  lines  of  shallow  pits;  tips  acute. 

Length  of  female,  5.3  mm.;  width,  7.5  mm.;  fronto-orbital  width,  4.7  mm.;  frontal  width,  2.6mm. 

Off  Aspinwall,  34  fathoms  (type  locality) ; off  Vieques,  12  fathoms,  station  6094;  Ensenada  Honda, 
Culebra. 

Actaea  acantha  (Milne  Edwards). 

Cancer  acanthus  Milne  Edwards,  Hist.  Nat.  Crust.,  I,  379,  1834. 

Aetxa  acantha  A.  Milne  Edwards,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  I,  278,  pi.  xvn,  f.  1,  1865. 

Aetxa  spinifera  Kingsley,  Proc.  Acad.  Nat.  Sci.  Pliila.,  xxxi,  1879,  392,  1880. 

Carapace  and  feet  covered  with  long  hairs;  lobules  of  anterior  portion  of  carapace  very  prominent, 
covered  with  pointed  tubercles  or  spinules,  between  which  are  deep  smooth  grooves.  Frontal  lobes 
rather  well  advanced,  separated  by  a relatively  broad  median  cut.  Margin  of  front  and  orbits  armed 
with  spines.  Antero-lateral  margin  cut  into  five  lobes,  each  armed  with  three  or  four  spines;  outer 
orbital  angle  also  spinulous.  Postero-lateral  borders  concave.  Posterior  margin  marked  by  rows  of 
tubercles.  Basal  article  of  antenna  spinulous.  Merus  of  outer  maxillipeds  tuberculous,  margins 
denticulate.  Chelipeds  subequal.  Wrist  and  hand  covered  with  spines;  fingers  short,  spinulous,  blunt, 
and  somewhat  hollowed  out  at  tips;  white  at  tips,  remainder  black,  the  black  color  extending  in  old 
males  over  nearly  the  whole  hand.  Ambulatory  feet  spinous. 

Length  of  female,  16  mm. ; width,  24.2  mm. ; fronto-orbital  width,  12.5  mm. ; frontal  width,  6.5  mm. 

Florida  Keys:  Jamaica;  Guadeloupe;  Fernando  Noronha  (Pocock).  Off  Gallardo  Bank,  Porto 
Rico,  10  fathoms,  station  6076. 

Genus  XANTHIAS  Rathbun. 

Xanthodes  Dana,  Proc.  Acad.  Nat.  Sci.  Phila.,  vi,  75,  1852.  (Name  preoccupied.) 

Xanthias  Rathbun,  Proc.  Biol.  Soc.  Washington,  xi,  165, 1897. 

Carapace  thick,  but  somewhat  depressed,  moderately  broad,  suboval,  regions  delimited  and  to  a 
certain  extent  areolated  in  anterior  two-thirds.  Fronto-orbital  border  considerably  more  than  half 
the  greatest  width  of  carapace  in  extent.  Front  broad,  bilobed.  Antero-lateral  border  cut  into  three 
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or  four  lobes  or  teeth  besides  the  orbital.  Orbital  margin  with  the  three  grooves  either  fairly  distinct 
or  quite  indistinct.  Basal  antennal  joint  broad  and  very  short;  the  flagellum,  which  is  rather  longer 
than  orbit,  lodged  in  orbital  hiatus.  Anterior  edge  of  merus  of  external  maxillipeds  almost  transverse. 
Chelipeds  either  equal  or  unequal  in  both  sexes;  the  arm  in  repose  is  nearly  or  quite  hidden  beneath 
carapace;  lingers  pointed,  not  hollowed  at  tip.  Legs  stoutish,  more  or  less  hairy  and  granular  or 
spiny  along  the  upper  border.  Abdomen  of  male  five-jointed. 

Xanthias  nuttingi  Rathbun. 

Xanthias  nulling i Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Ioiva,  iv,  271,  pi.  iv,  f.  1,  1898. 

Carapace  suboval,  convex  in  an  antero-posterior  direction,  nearly  flat  in  a transverse  direction; 
anterior  half  rough  with  scaly  granules;  regions  distinct.  Front  convex  and  having  two  lobes  with 
granulate  margins,  separated  by  a V-shaped  sinus.  Antero-lateral  margin  with  three  sharp-pointed 
teeth  besides  the  orbital,  which  is  obliquely  truncate  and  not  prominent  ; posterior  tooth  smallest. 
Margin  of  orbits  and  of  lateral  teeth  granulate.  Second  normal  tooth  of  this  genus  (or  that  next  the 
orbital)  obsolete  in  this  species.  Outer  fissure  of  orbit  broad  and  V-shaped.  Chelipeds  heavy,  unequal, 
arm  spinulous  on  upper  edge;  wrist  covered  with  bead-like  tubercles,  with  a deep  anterior  groove  and 
a small  inner  tooth  terminating  in  a spinule.  Larger  hand  in  male  with  upper  and  about  two-thirds 
of  outer  surface  ornamented  with  bead  tubercles;  lower  third  and  distal  extremity  smooth  and  shining; 
fingers  broad,  not  gaping,  brown  with  light  tips;  dactylus  with  a large  basal  tooth;  color  of  pollex  not 
running  back  on  the  manus,  but  forming  a line  with  articulation  of  dactylus.  Smaller  hand  almost 
entirely  covered  with  tubercles,  which  grow  smaller  toward  distal  and  lower  margin;  upper  margin 
with  a longitudinal  groove;  fingers  deeply  grooved.  Upper  margins  of  ambulatory  legs  tuberculate  or 
granulate.  The  females  differ  in  having  the  whole  outer  surface  of  the  larger  as  well  as  the  smaller 
tuberculate. 

Color  in  alcohol,  speckled  with  blue;  larger  patches  of  blue  on  anterior  gastric  and  cardiac  region. 

Male:  Length,  4 mm.;  width,  5.5  mm.;  fronto-orbital  width,  4 mm.;  frontal  width,  2 mm. 

Bahama  Banks;  Gulf  of  Mexico  and  Caribbean  Sea,  21  to  25  fathoms;  Jamaica;  offCajieSt.  Roque, 
Brazil,  20  fathoms.  Porto  Rico:  Mayaguez  Harbor,  25  to  30  fathoms,  station  6062,  and  4 to  6 fathoms, 
station  6065;  off  Boca  Prieta,  8£  fathoms,  station  6075;  Playa  de  Ponce  Reef;  off  St.  Thomas,  20  fathoms, 
station  6080;  off  Vieques,  14  fathoms,  station  6085;  off  Huma^ao,  9|  to  12£  fathoms,  stations  6098 
and  6099. 

Genus  ETJCRATODES  A.  Milne  Edwards. 

Eucratodes  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  346,  1880. 

Carapace  oval,  of  moderate  width,  antero-lateral  margins  arcuate,  feebly  dentate,  postero-lateral 
slightly  converging.  Fronto-orbital  width  about  two-thirds  the  greatest  width  of  carapace.  Frontal 
lobes  entire.  No  upper  or  outer  fissures  on  orbital  margin.  Basal  article  of  antennte  short,  just  touching 
a prolongation  of  front;  the  flagellum  lies  in  the  orbital  hiatus.  Antennules  folded  transversely.  Buccal 
cavity  broad;  margin  of  epistome  with  two  notches  on  each  side;  endostome  without  ridge.  Merus 
of  outer  maxillipeds  subquadrilateral,  notched  at  inner  angle  for  articulation  of  palpus.  Chelipeds  of 
moderate  size  and  nearly  equal;  fingers  pointed.  Ambulatory  legs  slender,  smooth;  dactvli  elongate. 
Third,  fourth,  and  fifth  segments  of  abdomen  fused;  third  segment  angular  at  sides,  reaching  coxae  of 
fifth  pair  of  feet. 

Eucratodes  agassizii  A.  Milne  Edwards. 

Eucratodes  agassizii  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  347,  pi.  lxi,  f.  1,  1880;  Bull.  Mus.  Comp.  Zool.,  vm,  14,  1880. 

Carapace  thick,  very  convex  in  an  antero-posterior  direction,  slightly  convex  transversely ; regions 
scarcely  indicated;  surface  smooth  to  naked  eye,  but  under  the  lens  it  is  punctate  and  obscurely 
granulate,  except  along  antero-lateral  margin,  where  the  granules  are  plainly  seen.  Antero-lateral 
margin  obscurely  five-toothed,  first  or  orbital  tooth  small;  second  rounded  and  separated  from  the 
first  by  a shallow  sinus,  as  in  species  of  Eurypanopeus;  third  larger,  but  little  prominent;  fourth  most 
prominent;  fifth  small.  Front  slightly  bilobed;  a short  closed  median  fissure;  margin  thin.  Lower 
surface  of  carapace  coarsely  granulate.  The  arm  has  a superior  subterminal  tooth,  the  wrist  a blunt 
inner  tooth.  Surface  of  chelipeds  similar  to  that  of  carapace;  lower  surface  of  palms  coarsely  granulate. 
Dactylus  of  large  hand  with  a large  basal  tooth.  The  brown  color  of  the  thumb  covers  only  its  distal 
half.  The  chela  figured  by  Milne  Edwards  is  the  smaller  of  the  two;  the  larger  is  more  swollen. 
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Color,  pale  yellow;  fingers  brown  (A.  Milne  Edwards). 

Dimensions  of  male:  Length,  6.2  mm.;  width,  8.5  mm.;  fronto-orbital  width,  5.5  mm.;  frontal 
width,  2.8  mm.  A young  male  measures  3.3  mm.  long  by  4.2  mm.  wide. 

The  specimen  described  by  A.  Milne  Edwards  was  intermediate  in  size  and  also  in  proportionate 
width  between  the  two  taken  by  the  Fish  Hawk.  It  will  be  seen  that  our  largest  example  is  consid- 
erably wider  than  the  type,  also  more  oval  and  shows  two  additional  lateral  teeth.  In  the  smaller 
example,  the  second  lateral  tooth  is  scarcely  distinguishable;  the  fifth  almost  obsolete.  I have  little 
doubt,  therefore,  that  these  are  the  veritable  Eucratodes  ctgassizii,  a rare  species,  not  having  been 
recorded  since  its  original  description. 

Off  Aguadilla,  137  fathoms,  station  6055;  Mayaguez  Harbor,  161  to  172  fathoms,  station  6066. 

In  regard  to  the  type  locality,  the  west  coast  of  Florida,  100  fathoms,  is  the  locality  accompanying 
the  original  description;  but  in  the  Bull.  Mus.  Comp.  Zool.,  vm,  14,  the  locality  is  given  as  lat.  21° 
14'  N. , 100  fathoms,  Stimpson,  collector.  This  entry  is  probably  a corrected  one.  Dr.  Stimpson  made 
a series  of  dredgings  in  the  Yucatan  Channel  while  on  the  U.  S.  Coast  Survey  steamer  Bibb. 

Genus  CHLORODIELLA  Rathbun. 

Chlorodius  Milne  Edwards,  Hist.  Nat.  Crust.,  I,  399,  1834.  (Not  Clorodius  Leach  in  Desmarest,  1823.) 

Chlorodiella  Rathbun,  Proc.  Biol.  Soc.  Washington,  xi,  157,  1897. 

Carapace  depressed,  flat,  hexagonal,  the  regions  partially  or  not  at  all  demarcated,  surface  smooth 
and  almost  unbroken,  except  sometimes  anteriorly  and  on  branchio-hepatic  region,  near  antero-lateral 
border,  where  there  may  be  some  .broad  transverse  wrinkles.  Fronto-orbital  border  varying  from 
about  two-thirds  to  more  than  three-fourths  the  greatest  breadth  of  carapace.  Front  almost  straight, 
emarginate  in  middle  line,  extremely  broad  (between  a third  and  a half  the  greatest  breadth  of 
carapace),  its  outer  angles  separated  from  the  supra-orbital  margin  by  a groove.  Antero-lateral  borders 
cut  into  four  lobes  or  teeth.  Postero-lateral  borders  rather  longer  than  the  antero-lateral.  Orbit  with 
two  suture  lines  above  and  one  at  the  outer  angle;  eyes  on  short  thick  stalks.  Basal  antennal  joint 
large,  extending  upwards  and  outwards  into  gap  between  front  and  orbit;  flagellum  in  crevice-like 
orbital  hiatus.  Merus  of  external  maxillipeds  with  anterior  border  almost  transverse.  Chelipeds 
unequal,  long,  more  than  twice  the  length  of  carapace,  half  or  more  of  arm  projecting  beyond  edge  of 
carapace;  fingers  large,  broadened,  and  deeply  hollowed  at  tip.  Legs  spinulous.  Abdomen  of  male 
consisting  of  five  joints,  the  third  to  fifth  somites  being  fused. 

Chlorodiella  longimana  (Milne  Edwards). 

Chlorodius  longimanus  Milne  Edwards,  Hist.  Nat.  Crust.,  I,  401,  1834. 

CJlZorodiella  longimanus  Rathbun,  Ann.  Inst.  Jamaica,  i,  14,  1897. 

Gastric  region  faintly  indicated.  Smooth  transverse  ridges  on  the  epigastric,  protogastric, 
hepatic,  and  anterior  branchial  regions.  Postorbital  and  branchio-hepatic  furrows  deep.  Antero- 
lateral borders  cut  into  four  teeth  besides  orbital,  the  first  two  obtuse  and  tuberculiform,  the  last  two 
longer  and  acute.  Front  with  a double  edge,  the  upper  one  truncate,  feebly  notched  in  middle,  the 
lower  one  with  a deeper  notch,  and  oblique  lobes  projecting  beyond  upper;  outer  corners  turned 
down  to  meet  antennal  joint.  Anterior  margin  of  merus  of  outer  maxillipeds  has  a moderately  deep 
sinus.  Chelipeds  very  long;  two-thirds  of  arm  projects  beyond  carapace,  its  anterior  margin  armed 
with  four  or  five  teeth  or  spines;  wrist  smooth  and  bearing  a spine  or  a tubercle  at  inner  angle;  hand 
long  and  smooth;  fingers  stout  and  black,  the  black  color  of  pollex  extending  a little  on  hand.  Legs 
granulous  above  and  hairy. 

Dimensions  of  male:  Length,  14  mm.;  width,  22.5  mm.;  fronto-orbital  width,  14.4  mm.;  width 
of  front,  7 mm.;  approximate  length  of  clieliped,  46  mm. 

Florida  Reefs;  West  Indies;  Curasao.  Porto  Rico:  Mayaguez;  Ponce;  Arroyo,  on  Light-house 
Reef;  Ensenada  Honda,  Culebra;  Sari  Juan  (Gundlach),  also  collected  by  G.  M.  Gray. 

Genus  MENIPPE  de  Haan. 

Menippe  de  Haan,  Fauna  Japon.,  pp.  4 and  21,  1833. 

Carapace  broad,  transversely  oval,  moderately  convex  fore  and  aft,  very  slightly  so  from  side  to 
side;  regions,  except  gastric,  little  defined.  Antero-lateral  borders  long,  strongly  arched,  cut  into  four 
teeth  besides  orbital;  postero-lateral  borders  slightly  shorter  than  antero-lateral,  convergent;  posterior 
border  short.  Front  narrow,  a fifth  or  less  than  a fifth  the  greatest  breadth  of  carapace,  rather 
prominent,  almost  horizontal,  cut  into  two  lobes,  the  outer  angle  of  each  of  which  forms  a distinct 
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tooth.  Orbit  with  three  grooves  near  the  outer  angle  well  marked;  inner  orbital  angles,  both  upper 
and  lower,  well  pronounced.  Eyes  on  short,  thick  stalks.  Side  edges  of  front  not  turned  down,  and  the 
short  basal  antennal  joint  does  not  nearly  reach  the  front,  so  that  the  cavities  of  orbits  and  antennules 
are  not  properly  separated;  next  antennal  joint  just  reaches  front,  and  the  long  antennary  flagellum 
stands  in  orbital  hiatus.  Antennules  fold  nearly  transversely.  Anterior  edge  of  merus  of  external 
maxillipeds  oblique  and  a little  sinuous  but  not  excised.  Ridges  of  endostome  complete,  but  low  and 
faint.  Chelipeds  massive,  a little  unequal  in  both  sexes;  fingers  stout,  pointed,  not  hollowed.  Abdo- 
men of  male  singularly  broad,  all  seven  segments  distinct. 

Menippe  nodifrons  Stimpson. 

Pseudocarcinus  rumpliii  Milne  Edwards,  Hist.  Nat.  Crust.,  i,  408,  1834.  (Not  Cancer  rumphii  Fabricius,  Ent,.  Sys.,  Suppl., 
336,  1798. ) 

Menippe  rumphii  Dana,  Crust.  U.  S.  Expl.  Exped.,  I,  179,  1852. 

Menippe  nodifrons  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vii,  53,  1859. 

Gastric  region  distinct  and  lightly  subdivided  into  three  lobes;  between  it  and  the  front  are  four 
large  tubercles  forming  a quadrilateral,  the  anterior  pair  farther  apart  than  posterior.  A low  indistinct 
elevation,  nearly  parallel  with  curve  of  antero-lateral  border,  crosses  either  branchial;  another  ridge, 
less  distinct,  crosses  gastric  and  hepatic  regions.  Surface  closely  granulate  and  coarsely  pitted.  Front 
is  a little  more  than  a fifth  of  greatest  breadth  of  carapace,  and  consists  of  two  prominent  round- 
pointed  lobes,  outside  of  each  of  which  are  two  smaller  rounded  lobes;  the  inner  of  these  is  sometimes 
obliterated  in  the  old.  Antero-lateral  border  rather  sharp  and  divided  into  four  prominent  lobes,  of 
which  the  first  two  are  broadly  rounded,  last  two  dentiform,  obtuse,  strongly  projecting;  from  the 
last  one  a ridge  extends  obliquely  inward  on  carapace.  Chelipeds  finely  granulate  and  with  distinct 
pits;  inner  angle  of  wrist  bluntly  prominent.  Legs  stout,  granular  above;  upper  border  of  carpal 
joints  and  both  borders  of  propodi  hairy;  dactyli  more  thickly  hairy. 

Dimensions  of  male:  Length,  46.2  mm.;  width,  67  mm.;  width  of  front,  14.3  mm. 

From  Indian  River,  Florida  (U.  S.  Fish  Commission),  and  Gulf  of  Mexico  to  Brazil.  Mayaguez 
(Gundlach,  as  Menippe  rumphii).  I have  seen  no  specimen  of  this  from  Porto  Rico;  it  is  undoubtedly 
the  species  noted  by  Gundlach,  but  not  Cancer  rumphii  Herbst. 

Genus  OZIUS  Milne  Edwards. 

Ozius  Milne  Edwards,  Hist.  Nat.  Crust..,  I,  404,  1834. 

Carapace  broad,  transversely  oblate-oval,  moderately  convex  fore  and  aft,  slightly  convex  or 
nearly  flat  from  side  to  side;  the  regions,  except  gastric,  little  defined;  the  surface  smooth  or  granular, 
often  rugose  anteriorly.  Antero-lateral  borders  of  good  length,  strongly  arched,  usually  broadly 
crenate  or  lobulate;  postero-lateral  borders  convergent,  about  as  long  as  or  shorter  than  antero-lateral. 
Front  rather  broad  (considerably  more  than  a fourth  the  greatest  breadth  of  carapace),  obliquely 
deflex ed,  cut  into  four  lobules  or  teeth  of  about  equal  size,  separated  from  orbit  by  a notch.  Orbits 
deep,  rather  small,  the  grooves  near  outer  angle  inconspicuous;  eyes  on  short,  thick  stalks.  The 
antennules  fold  nearly  transversely.  Basal  antennal  joint  prolonged  between  side  of  front  and  orbital 
plate;  the  flagellum,  which  is  very  small  (about  half  the  major  diameter  of  the  orbit  in  length),  stands 
in  orbital  hiatus.  The  ridges  of  the  endostome,  defining  the  expiratory  channels,  are  very  strong,  and 
the  opposed  margin  of  the  merus  of  the  external  maxillipeds  is  notched,  usually  very  deeply,  so  that 
a permanent  expiratory  orifice  results.  Chelipeds  massive,  unequal  in  both  sexes;  the  fingers  of  good 
length,  pointed,  not  hollowed.  The  abdomen  of  the  male  consists  of  seven  segments. 

Ozius  reticulatus  (Desbonne  & Schramm). 

Lagostoma  reticulata  Desbonne  & Schramm,  Crust.  Guadeloupe,  34,  pi.  iv,  f.  6,  1867. 

Ozius  reticulatus  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  278,  pi.  lv,  f.  3,  1880. 

Carapace  more  than  1.5  times  as  wide  as  long;  deeply  corroded  along  the  antero-lateral  borders, 
covered  with  depressed  granules.  Front  bimarginate.  Antero-lateral  margin  somewhat  crenate  in 
front  and  having  behind  indications  of  three  teeth.  Claws  corroded.  Fingers  dentate,  those  of  larger 
claw  gaping,  and  with  a large  basal  tooth  on  the  dactyl. 

Wine  color  or  a dirty  rose,  with  spots  of  fawn  color.  Fingers  brown. 

Male:  Length,  15  mm.;  width,  23.8  mm.;  fronto-orbital  width,  9.7  mm.;  frontal  width,  5.8  mm. 

West  Indies;  Sabanilla,  United  States  of  Colombia.  Ensenada  Honda,  Culebra  ( Fish  Hawk). 
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Genus  PILUMNUS  Leach. 

Pilumnus  Leach,  Trans.  Linn.  Soc.  London,  xi,  309  and  321,  1815. 

Carapace  and  legs  generally  thickly  covered  with  hair.  Carapace  transversely  oval  or  subquad- 
rilateral, declivous  anteriorly,  flat  posteriorly,  not  greatly  broader  than  long;  the  regions,  as  a rule,  but 
moderately  plainly  demarcated  and  areolated.  Antero-lateral  borders  not  longer,  but  commonly 
shorter  than  postero-lateral,  and  cut  into  teeth  which,  very  commonly,  are  spiniform.  Front  usually 
about  a third  the  greatest  breadth  of  carapace,  but  sometimes  broader.  It  is  cut  into  two  lobes,  the 
outer  angle  of  each  of  which  commonly  forms  an  independent  dentiform  or  spiniform  lobule  separated 
from  supra-orbital  angle  by  a groove  or  notch.  The  orbits  generally  have  a gap  or  fissure  just  below 
outer  angle,  and  one  or  two  gaps  or  notches  in  upper  border;  inner  lower  orbital  angle  commonly 
sharp  and  prominent.  Eyes  moderately  long  and  slender.  The  antennules  fold  transversely.  Basal 
antennal  joint  short,  either  not  quite  touching  the  front  or  just  touching  it  by  its  inner  angle;  the 
flagellum,  which  is  planted  in  the  orbital  hiatus,  is  long,  usually  very  much  more  than  major  diameter 
of  orbit.  Ridges  of  endostome,  defining  expiratory  channels,  are  usually  plain,  but  not  very  high; 
anterior  border  of  merus  of  external  maxillipeds  almost  transverse  and  not  notched.  Chelipeds  stout, 
the  lingers  coarse,  short,  and  pointed.  Legs  usually  stout  and  of  moderate  length.  The  abdomen  of 
male  consists  of  seven  separate  segments. 

Key  to  the  Porto  Rican  species  of  the  genus  Pilumnus. 

A.  Carapace  for  the  most  part  concealed  by  a short,  thick  pubescence,  which  when  removed  discloses  tubercles 


on  the  hepatic  regions  and,  usually,  on  the  gastric  also. 

B.  Frontal  lobes  concave,  entire reticulatus 

B'.  Frontal  lobes  convex,  and  granulate  or  denticulate. 

C.  Outer  surface  of  palms  more  or  less  hairy. 

D.  Entire  outer  surface  of  palms  tuberculate gemmatus 

D'.  Outer  surface  of  palms  partially  smooth  and  naked. 

E.  Antero-lateral  projections,  after  the  pubescence  is  removed,  spiniform,  curved,  sharp pannosus 

E'.  Antero-lateral  projections,  after  the  pubescence  is  removed,  dentiform,  short,  obtuse holosericus 

C.  Outer  surface  of  palms  wholly  naked  or  free  from  hair nudimanus 

A'.  Carapace,  when  covered  by  a short,  thick  pubescence,  not  having  the  gastric  region  tuberculate. 

B.  Outer  surface  of  larger  hand  only  partially  covered  with  tubercles  or  spines. 

C.  Carapace  covered  with  hair floridanus 

C'.  Carapace  naked  on  posterior  half dasypodus 

B'.  Outer  surface  of  larger  hand  entirely  covered  with  tubercles  or  spines. 

C.  Four  lateral  spines,  including  the  orbital brasiliensis 

C'.  Three  lateral  spines,  the  orbital  missing marslti 


Pilumnus  reticulatus  Stimpson. 

Pilumnus  reticulatus  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vn,  214,  1860. 

Pilumnus  tessellatus  A.  Milne  Edwards,  Crust.  BOg.  Mex.,  295,  pi.  LI,  f.  2,  1880. 

Carapace,  upper  surface  of  chelipeds,  and  also  the  legs  clothed  with  short,  thick  setae,  closely 
arranged  in  reticulating  lines,  inclosing  small,  naked,  polygonal  areola',  which  on  anterior  half  of 
carapace  and  on  chelipeds  are  mostly  each  occupied  by  a tubercle  projecting  forward,  but  flattened  on 
its  superior  and  posterior  surface.  About  twelve  tubercles  on  carapace,  excluding  marginal  ones,  and 
fifteen  or  more  on  each  cheliped.  On  the  legs  the  naked  areoke  form  deep  cavities  not  occupied  by 
tubercles;  about  two  areolte  occupy  width  of  leg.  Some  much  longer  and  larger  clavate  setse  are 
dispersed  among  the  short  ones  which  clothe  the  general  surface.  Margins  of  frontal  lobes  oblique  and 
concave.  Antero-lateral  margin  with  four  teeth  (including  the  orbital)  similar  to  the  tubercles;  there  is 
also  a subhepatic  and  a subbranchial  tubercle.  Three  projecting  teeth  on  lower  margin  of  orbit,  the 
inner  one  very  large.  Lower  and  distal  two-thirds  of  outer  surface  of  larger  palm  and  half  of  smaller 
palm  smooth  and  naked.  Fingers  also  smooth;  only  a few  setae  at  base  of  dactylus. 

Length  of  male,  8 mm.;  width,  11  mm. 

Jamaica;  St.  Thomas;  Curasao;  Desterro  and  Pernambuco,  Brazil  (A.  Milne  Edwards).  Porto 
Rico:  Mayaguez;  Playa  de  Ponce  Reef;  Arroyo;  Puerto  Real. 

Pilumnus  gemmatus  Stimpson. 

Pilumnus  gemmatus  Stimpson,  Ann.  Lyc.  Nat,.  Hist.  N.  Y.,  vn,  214,  1860.  (Not  P.  gemmatus  A.  Milne  Edwards.) 

Carapace  rather  narrow,  covered,  as  also  are  the  chelipeds  and  legs,  with  a short,  close  pubescence 
(with  occasional  stout  and  long  cylindrical  setse),  which  does  not  conceal  boundaries  of  regions  and 
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the  small  red  beads  or  tubercles  scattered  on  anterior  half  of  carapace,  upper  and  outer  surfaces  of 
chelipeds,  and  upper  surface  of  legs.  Frontal  lobes  subtriangular,  granulate  on  margin,  more  advanced 
near  median  line;  interspace  V-shaped.  Antero-lateral  projections  four,  short,  stout  and  blunt  or  sub- 
acute. Upper  orbital  margin  with  a few  red  tubercles;  lower  margin  finely  denticulate,  a small  outer 
notch.  Entire  outer  surface  of  both  hands  tuberculate,  the  tubercles  growing  smaller  toward  lower 
margin.  Both  fingers  deeply  grooved;  tubercles  on  upper  portion  of  basal  half  of  dactylus;  a few  on 
outer  surface  of  pollex.  Outer  lower  margin  of  arm  with  a broad  band  of  tubercles  and  granules. 

Length  of  male,  7.8  mm.;  width,  10.4  mm. 

Tortugas;  St.  Thomas;  Curasao.  Taken  by  the  Fish  Hawk  at  Ensenada  Honda,  Culebra,  and  off 
St.  Thomas,  20  to  23  fathoms,  station  6079. 

Pilumnus  pannosus  Rathbun. 

Pilumnus  gemmatus  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  290,  pi.  Li,  f.  4,  1880.  (Not  P.  gemmatus  Stimpson,  1860.) 

Pilumnus  pannosus  Rathbun,  Proc.  TJ.  S.  Nat.  Mus.,  xix,  142,  1896. 

Resembles  P.  gemmatus  Stimpson.  Carapace  wider  and  less  quadrate  than  in  P.  gemmatus.  entirely 
covered  with  a soft,  thick  pubescence,  which  is  not  evenly  distributed;  here  and  there  are  longer, 
irregular,  club-shaped  setae,  which  give  the  crab  a very  ragged  appearance.  Anterior  half  of  carapace 
and  upper  surface  of  chelipeds  and  legs  dotted  with  bead-like  tubercles,  larger  than  in  P.  gemmatus. 
Frontal  lobes  subtriangular,  granulate  on  the  margin,  more  advanced  near  median  line;  interspace 
V-shaped.  The  antero-lateral  projections  look  like  shallow  lobes  until  pubescence  is  removed,  when 
they  are  seen  to  be  triangular,  well-separated  spines  with  slender  tips  pointing  forward.  Upper  margin 
of  orbit  with  two  tuberculiform  spines  near  inner  angle  and  two  between  those  and  outer  angle;  lower 
margin  with  a row  of  short,  stout,  blunt  spines  or  tubercles  of  unequal  size,  and  a V-shaped  notch 
next  the  outer  angle. 

The  upper  portion  of  hands  tuberculate,  but  greater  part  of  outer  surface  smooth  and  naked; 
smaller  hand  almost  entirely  covered  with  tubercles  and  granules;  its  lower  distal  portion  bare.  The 
pollex  is  smooth,  and  there  are  but  a few  tubercles  on  the  dactylus  near  its  articulation.  Fingers 
with  shallow  grooves,  which  in  the  larger  cheliped  consist  of  shallow  punctse.  Outer  lower  margin 
of  the  arm  smooth  for  its  proximal  half.  Ambulatory  legs  pubescent  and  bordered  with  fringes  of  club- 
shaped  setee  mixed  with  long  fine  hairs. 

Length  of  male,  8.6  mm.;  width,  12  mm. 

Bahama  Banks;  Gulf  of  Mexico;  Florida  Keys;  Jamaica;  St.  Thomas.  Reefs  at  Ponce,  Porto  Rico. 

Pilumnus  holosericus  Rathbun. 

Pilumnus  holosericus  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  268,  pi.  v,  f.  1,  1898. 

Allied  to  P.  gemmatus  and  P.  pannosus.  Carapace  more  oval  than  in  those  species.  Surface 
covered  with  a short,  smooth  velvety  pubescence  which  does  not  conceal  boundaries  of  areolations. 
On  either  side  of  gastric  region  is  a tuft  of  long  hairs.  Antero-lateral  teeth  shorter  than  in  P.  gemmatus 
and  P.  pannosus  and  blunt,  even  when  pubescence  is  removed.  Tubercles  of  carapace  and  chelipeds 
smaller  and  more  numerous  than  in  allied  species.  Larger  hand  with  lower  and  distal  portion  of  outer 
surface  bare  and  unarmed,  but  this  space  is  smaller  than  in  P.  pannosus.  Fingers  shorter  than  in  that 
species.  Smaller  hand  with  entire  outer  surface  pubescent  and  hairy.  Ambulatory  legs  pubescent 
and  fringed  with  long  hairs. 

Length  of  male,  6.1  mm.;  width,  8.3  mm. 

Bahamas;  St.  Thomas;  St.  John.  Porto  Rico:  Mayaguez,  on  coral  reef;  Puerto  Real;  Boqueron 
Bay,  on  coral  reef;  reefs  at  Ponce;  Arroyo. 

Pilumnus  nudimanus,  sp.  nov. 

Carapace  covered  with  a short,  dense  pubescence  (easily  rubbed  off)  among  which  area  few  tufts 
of  longer  stout  sete  on  the  frontal,  gastric,  and  anterior  branchial  regions.  On  hepatic  region  is  an 
oblique  row,  parallel  to  antero-lateral  margin,  of  five  or  six  small,  reddish-brown  bead-like  tubercles, 
visible  amid  pubescence.  Antero-lateral  margin  armed  with  three  spines,  stout  at  their  base,  but  sharp 
at  ends,  which  are  hooked  forward.  Upper  orbital  margin  has  two  or  three  bead-like  tubercles  similar 
to  those  of  hepatic  row;  lower  margin  finely  granulate  or  crenulate.  Median  sinus  of  front  V-shaped, 
margins  of  lobes  outside  the  sinus  obliquely  convex  and  finely  granulate;  the  outer  frontal  tooth  is 
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small,  with  a reddish  tubercle  at  tip.  Upper  margin  of  arm  has  a strong  distal,  subterminal  tooth.  The 
wrist  is  densely  pubescent  except  in  a narrow  groove  parallel  to  distal  margin,  and  bears  alsoanumber 
of  large  tubercles  of  which  there  are  in  large  cheliped  about  twenty-six  behind  groove  and  eleven 
in  front  of  it.  Hands  very  unequal  in  female,  and  naked, 
but  sparingly  dotted  on  the  outer  surface  with  tubercles, 
except  on  lower  third  of  larger  hand,  which  is  smooth. 

Pollex  short  and  thick;  dactyli  with  tubercles  above  near 
their  base.  Legs  long-hairy,  upper  surface  of  carpal  and 
propodal  segments  flattened  and  paved  with  depressed 
pear-shaped  tubercles. 

Dimensions  of  ovigerous  female:  Length,  6 mm.; 
width,  8.8  mm. 

Type  locality,  Arroyo;  one  female  (Cat.  No.  23770). 

A young  specimen  also  was  taken  at  Arroyo  on  the  Light- 
house Reef. 

This  species  in  the  arrangement  of  tubercles  on  the 
carapace,  in  the  bare  and  tuberculated  palms,  and  in  t he  peculiar  vertically  flattened  ambulatory  legs, 
differs  from  all  others  found  in  America. 


Fig.  7, — Pilumnus  nudimanus,  female,  (a)  Cara- 
pace, x 4.  ( b ) Large  chela,  x 5.33. 


Pilumnus  floridanus  Stimpson. 

Pilumnus  floridanus  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii.  141,  1871. 

Pilumnus  lacleus  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  292,  pi.  Lr.  f.  5.  1880.  (Not  P.  lacteus  Stimpson,  1871.) 

Carapace  covered  with  a short  pubescence  and  a few  longer  fine  hairs,  a transverse  series  of 
which,  across  the  frontal  region,  forms  a somewhat  conspicuous  feature;  there  are  also  a few  long 
clavate  setae.  Below  the  ciliated  line  the  front  is  naked  and  its  margin  unarmed;  its  lobes  are  most 
strongly  projecting  near  median  sinus.  Margin  of  orbit  unarmed  above,  but  armed  below  with  eight  or 
ten  spiniform  teeth.  Antero-lateral  margin  with  four  spines,  including  orbital.  A subhepatic  spinule. 
No  spines  on  hepatic  region  above.  Whole  outer  surface  of  wrists  and  of  smaller  hand  spinous;  spines 
arranged  in  longitudinal  rows  on  hands,  on  larger  palm  becoming  obsolete  near  the  lower  and  digital 
margins.  Legs  spinous. 

Length  of  male,  7 mm.;  width,  9.6  mm. 

Distributed  from  the  Gulf  of  Mexico  to  St.  Thomas;  Bahama  Banks;  to  a depth  of  30  fathoms. 
Porto  Rico:  Mayaguez  Harbor,  25  to  30  fathoms,  station  6062;  off  St.  Thomas,  20  to  23  fathoms,  station 
6079;  off  Vieques,  16  fathoms,  station  6092. 

Pilumnus  dasypodus  Kingsley. 

Pilumnus  dasypodus  Kingsley,  Proc.  Boston  Soc.  Nat,  Hist.,  xx,  155,  1879. 

Pilumnus  vinaceus  A.  Milne  Edwards,  Crust.  R5g.  Mex.,  283,  pi.  L,  f.  2,  1880. 

Carapace  on  its  anterior  two-thirds  covered  with  long,  fine  hair  with  occasional  stouter  setfe 
interspersed;  upper  part  of  chelipeds  and  surface  of  legs  similarly  clothed.  Anterior  half  of  carapace 
roughly  granulate.  Antero-lateral  margin  armed  with  four  long,  sharp  spines  curved  slightly  forward. 
Frontal  lobes  more  advanced  toward  the  middle  than  toward  outside  and  armed  with  short  spines. 
Orbital  border  spinous.  Chelipeds  very  unequal,  spinous  and  granulate,  except  lower  and  distal  two- 
thirds  of  hand,  which  is  smooth  and  naked.  The  movable  fingers  have  only  a bunch  of  spinules  and 
hairs  at  base.  Legs  spinous  above. 

Brownish  wine  color;  feet  brighter.  Fingers  and  extremity  of  spines  brown  (A.  Milne  Edwards). 
Dimensions  of  male:  Length,  6.5  mm.;  width,  9.1  mm. 

Gulf  of  Mexico  to  Rio  de  Janeiro.  Porto  Rico:  Mayaguez;  Boqueron  Bay;  Puerto  Real;  reefs  at 
Ponce;  Ensenada  Honda,  Culebra. 

Pilumnus  brasiliensis  Miers. 

Pilumnus  brasiliensis  Miers,  Challenger  Rept.,  Zoo].,  xvii,  151,  pi.  xm,  f.  2,  1886. 

Carapace  rather  narrow,  smooth,  covered  with  short  hair,  and  on  anterior  two-thirds  rather  thinly 
clothed  with  long,  fine  hairs;  chelipeds  and  legs  similarly  clothed.  Antero-lateral  margin  armed  with 
four  sharp  spines;  between  the  first  and  second  a smaller  spinule.  Frontal  lobes  strongly  deflexed, 
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margins  convex,  spinulous;  a small  spine  or  spinule  on  tooth  forming  the  outer  angle,  although  Miers 
says  this  is  obsolete.  Orbital  margin  spinulous;  inner  half  of  lower  margin  spinous.  Upper  and  outer 
surface  of  chelipeds  clothed  with  spines,  covering  the  palms  (where  they  are  arranged  in  longitudinal 
series)  and  basal  portion  of  dactyli.  Legs  spinous  above. 

Dimensions  of  female:  Length,  6 mm.;  width,  7.7  mm. 

Off  Bahia,  Brazil,  7 to  20  fathoms  (type  locality).  Porto  Rico:  Off  Vieques,  6 to  16  fathoms, 
stations  6085,  6091,  6092,  6096;  off  Culebra,  14f  fathoms,  station  6086. 


Pilumnus  marshi,1  sp.  nov. 


This  species  in  its  general  appearance  is  so  like  IJ.  brasiliensis  that  at  first  glance  one  might  take 
them  to  be  the  same.  The  carapace  is,  however,  narrower,  and  the  antero-lateral  margin  shorter, 
being  only  a little  more  than  half  the  length  of  postero-lateral  margin,  whereas  in  P.  brasiliensis  the 
antero-lateral  is  nearly  as  long  as  the  postero-lateral.  There 
are  only  three  lateral  spines  in  our  species,  the  spine  at  the 
outer  angle  of  orbit  being  absent.  The  posterior  of  the  spines 
is  small  and  appressed,  while  in  P.  brasiliensis  it  is  similar  in 
size  and  direction  to  the  other  spines.  The  corneal  extremity 
of  the  eye  is  much  larger  in  our  species.  Fingers  of  cheli- 
peds longer  and  more  deeply  grooved.  Legs  considerably 
longer  than  in  the  allied  species;  for  example,  the  merus  of 
last  pair  when  flexed  reaches  farther  forward  than  tip  of 
penult  antero-lateral  spine;  in  P.  brasiliensis  the  same  joint 
fails  to  reach  tip  of  posterior  spine. 

Length  of  male,  5.5  mm.;  width,  7 mm.  Length  of 
female,  5.7  mm.;  width,  7.1  mm. 

Type  locality,  off  St.  Thomas,  20  to  23  fathoms,  station  6079,  1 male  (Cat.  No.  23771 ).  Also  taken 
at  the  next  station,  6080,  near  the  last,  in  20  fathoms,  1 female. 


Fig.  8. — Pilumnus  marshi , male,  (a)  Carapace, 
x 4.  (6)  Large  chela,  x 4. 


Genus  EURYTIUM  Stimpson. 

Eurytium  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vri,  56,  1859. 

Carapace  broad  (length  about  two-thirds  width),  convex,  regions  lightly  marked,  without  trans- 
verse raised  lines.  Antero-lateral  borders  regularly  arcuate,  shorter  than  postero-lateral,  cut  into  five 
shallow  teeth,  the  second  tooth  rounded  and  intimately  fused  with  first.  Fronto-orbital  border  over 
half  the  width  of  carapace.  Front  from  a fourth  to  almost  a third  the  width  of  carapace.  Front 
deflexed,  two  rounded  lobes  separated  by  a shallow  notch.  Superior  margin  of  orbit  with  two  short 
and  inconspicuous  fissures;  lower  margin  with  a deep  rounded  sinus  outside,  and  two  lobes,  of  which 
the  inner  and  smaller  is  slightly  more  advanced  than  outer.  Basal  antennal  joint  broad  and  in 
contact  with  front;  the  flagellum  stands  in  orbital  hiatus.  The  ridge  on  the  endostome  which  defines 
the  efferent  branchial  channel  is  well  marked,  and  continued  to  margin  of  epistome.  Chelipeds 
massive  and  rounded,  unequal  in  both  sexes.  The  abdomen  in  male  is  frTe-jointed. 

Allied  to  Eupanopeus,  Eurypanopeus,  etc.,  but  distinguished  by  its  oval  and  almost  smooth 
carapace,  without  ridges,  and  by  its  palatal  ridge. 


Eurytium  limosum  (Say). 

Cancer  limosa  Say,  Jour.  Phila.  Acad.  Sci.,  I,  446,  1817. 

Panopeus  limosus  Milne  Edwards,  Hist.  Nat.  Crust.,  i,  404,  1834. 

Eurytium  limosum  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vu,  56,  1859;  A.  Milne  Edwards,  Crust.  R<*g.  Mex.,  332,  pi.  lx, 
f.  2,  1880. 

Carapace  very  convex  in  an  antero-posterior  direction;  surface  smooth  to  eye,  but  under  lens  gran- 
ulate, the  granules  coarser  near  frontal  and  antero-lateral  margins;  two  feeble  epigastric  lobes.  Front 
one-fourth  the  width  of  carapace.  Antero-lateral  margin  about  two-thirds  the  length  of  postero-lateral, 
bordered  by  a raised  line  of  granules;  second  tooth  lobiform,  separated  from  first  by  a shallow  sinus; 


1 In  honor  of  Mr.  M.  C.  Marsh,  one  of  the  naturalists  of  the  expedition  to  Porto  Rico. 
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third  and  fourth  not  prominent,  outer  margins  arcuate;  the  fifth  more  prominent  and  dentiform, 
subacute.  The  granules  of  chelipeds  fine  and  reticulate;  no  carpal  groove;  fingers  pointed,  color  of 
fingers  not  continued  on  palm. 

Color  of  carapace,  a brilliant  purplish  blue;  wrist  and  hand  bluish;  proximal  upper  half  of 
movable  finger  pink;  remainder  of  finger  porcelain  white;  lower  portion  of  chelipeds  and  also  the 
carpal  tooth  yellow. 

Length  of  male,  22  mm. ; width,  32.8  mm. ; fronto-orbital  width,  17.4  mm.;  frontal  width,  8.1  mm. 

New  York  to  Brazil;  Bermudas.  Ensenada  Honda,  Culebra. 

Genus  ERIPHIA  Latreille. 

Eriphia  Latreille,  Nouv.  Diet.  Hist.  Nat.,  x,  404,  1817. 

Carapace  thick  and  deep,  approaching  a quadrilateral  shape,  very  little  convex  or  nearly  flat,  not 
remarkably  broader  than  long.  Antero-lateral  borders  slightly  curved,  much  shorter  than  postero- 
lateral, and  meeting  the  latter,  not  at  a strong  angle,  as  in  most  cancrids,  but  at  a very  open  and 
imperceptible  angle;  though  spinate,  they  are  not  cut  into  lobes.  Fronto-orbital  border  extremely 
broad,  much  more  than  three-quarters  the  greatest  breadth  of  carapace;  the  front,  which  is  therefore 
broad  also,  is  strongly  deflexed,  almost  straight,  cut  in  the  middle,  the  outer  part  on  each  side 
broadly  in  contact — far  beyond  limits  of  antennal  base — with  a singularly  broad  prolongation  of  infra- 
orbital plate.  The  orbits,  which  are  deep  and  oval,  are  therefore  completely  closed  and  widely 
separated  from  the  antennas.  Basal  antennal  joint  very  small,  short,  and  broad;  flagellum  long,  more 
than  major  diameter  of  large  orbit.  The  antennules  fold  transversely.  The  crests  of  endostome, 
defining  the  expiratory  canals,  are  strong,  and  the  canal  is  completed  below  by  the  foliaceous  process 
of  first  maxillipeds,  the  anterior  edge  of  that  process  being  concave.  Oblique  anterior  border  of  rnerus 
of  external  maxillipeds  not  notched.  Chelipeds  massive,  unequal  in  both  sexes;  fingers  stout,  pointed, 
not  hollowed.  The  abdomen  of  the  male  has  all  seven  segments  separate. 

Eriphia  gonagra  (Fabricius). 

Cancer  gonagra  Fabricius,  Sp.  Ins.,  505,  1781. 

Eriphia  gonagra  Milne  Edwards,  Hist.  Nat.  Crust.,  I,  426,  pi.  xvi,  figs.  16  and  17,  1834. 

Carapace  of  moderate  width,  regions  clearly  marked  on  anterior  two-thirds;  postorbital  grooves 
very  deep;  a transverse  granulated  line  in  front  of  epigastric  lobes,  another  line  across  protogastric 
and  hepatic  lobes;  a line  of  tubercles  parallel  to  antero-lateral  margins;  these  last  armed  with  six 
spiniform  teeth.  Front  very  wide,  deflexed,  and  divided  into  four  lobes;  the  two  median  wider  and 
more  advanced  than  the  lateral,  truncate,  with  a finely  granulated  border;  lateral  lobes  slightly  concave 
in  dorsal  view.  Fronto-orbital  suture  Arery  sinuous;  below  it  a line  of  large  tubercles.  Chelipeds 
strong,  swollen,  unequal.  Hand  covered  with  large,  round,  flattened,  squamiform  tubercles,  more 
elevated  on  the  small  hand  than  on  the  large.  The  larger  movable  finger  has  a large  rounded  tooth 
at  its  base.  Wrist  covered  with  less  prominent  tubercles.  Legs  clothed  with  fine,  stiff  hairs  on  the 
last  three  segments. 

Color,  reddish  brown  or  yellowish  brown;  the  spines  and  margins  of  front  and  orbits  orange; 
tubercles  on  upper  half  of  claws  dark  red  or  blue,  on  lower  half  yellow;  legs  light  yellow  with  fine 
red  dots. 

Male:  Length,  26.5  mm. ; width,  38.7  mm. ; fronto-orbital  width,  30  mm. ; width  of  front,  19  mm. 

South  Carolina  (Rankin);  Florida  Keys  to  Brazil;  Bahamas;  Bermudas.  Porto  Rico:  Mayaguez, 
on  coral  reef;  Boqueron  Bay;  Ponce  reefs;  Caballo  Blanco  Reef,  Vieques;  Ensenada  Honda,  Culebra; 
Hucares;  Aguadilla  (Gundlach). 

Genus  MELYBIA  Stimpson. 

Melybia  Stimpson,  Bull.  Mus.  Comp.  Zoo).,  ii,  144,  1871. 

Carapace  rather  narrow,  subquadrate,  slightly  convex,  regions  faintly  marked.  Antero-lateral 
margins  very  short,  with  four  teeth  or  spines,  including  the  orbital.  Fronto-orbital  width  great, 
about  five-sixths  the  greatest  width  of  carapace.  Front  about  two-fifths  the  width  of  carapace.  Front 
depressed,  bilobed,  separated  by  a notch  from  inner  orbital  angle.  Orbits  large,  completely  filled  by 
stout  eyes;  two  superior  notches  in  margin,  and  a broader  notch  below  on  outside.  Basal  joint  of 
antenna  narrow,  reaching  a process  of  front  and  closing  the  orbital  hiatus.  Outer  maxillipeds  much 
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smaller  than  buccal  cavity;  the  exognath  is  half  the  width  of  endognath.  Chelipeds  unequal,  long  and 
strong,  the  arm  reaching  far  beyond  carapace,  spinulous.  Legs  long  and  narrow,  spinulous;  dactyli 
long.  Abdomen  of  male  with  third  to  fifth  segments  fused. 

Melybia  thalamita  Stimpson. 


Melybia  tkalamita  Stimpson,  Bull.  Mus.  Comp.  Zool.,  11,  144,  1871. 

Carapace  somewhat  convex,  slightly  pubescent;  surface  nearly  even,  minutely  granulated.  First 
tooth  of  antero-lateral  margin  small,  sometimes  bifid  at  tip;  second  and  third  teeth  long,  spiniform; 
fourth  small,  spiniform.  Median  notch  of  front  large,  V-shaped;  margins  of  lobes  nearly  straight, 
sloping  backward  toward  orbit.  Margin  of  orbit  minutely  crenulated.  Merus  of  chelipeds  armed 
with  spines  on  upper  and  inner  margin.  Carpus  spinulous  on  outer  surface;  three  spines  along  inner 
margin,  middle  one  the  longer.  Manus  with  a double  row  of  spines  above.  Fingers  two-thirds  as 
long  as  palm,  broad,  compressed,  not  gaping.  Ambulatory  legs  sparsely  hairy;  merus  with  a row  of 
spines  on  the  anterior  margin;  one  spine  near  distal  end  of  posterior  margin  in  the  first  three  pairs. 
Dactyl  us  nearly  as  long  as  propodus. 

Length  of  male,  6.9  mm.;  width,  9.8  mm. 

Florida  Straits  to  Aspinwall,  15  to  201  fathoms.  Off  Culebra,  15  to  15£  fathoms,  stations  6087  and 
6093;  off  Vieques,  12£  fathoms,  station  6095. 

Genus  DOMECIA  Eydoux  & Souleyet. 

Domecia  Eydoux  & Souleyet,  Voy.  Bonite,  I,  Crust.,  234,  1842. 

Carapace  somewhat  transversely  oval,  but  nuch  contracted  posteriorly,  flat,  somewhat  hairy,  with 
no  trace  of  regions.  Fronto-orbital  border  not  much  less  than  greatest  breadth  of  carapace.  Front 
profusely  spinate,  the  spines  being  sharp  and  a little  curved.  The  antero-lateral  borders  pass  backward 
with  but  little  outward  slope,  a little  shorter  than  concave  and  convergent  postero-lateral  borders,  and 
armed  with  a number  of  sharp  curved  spines.  The  orbits  are  at  antero-lateral  angles  of  carapace  and 
do  not  conceal  the  eyes;  their  edge  shows  no  fissures  nor  sutures;  their  upper  and  lower  inner  angles 
are  broadly  in  contact,  or  almost  in  contact,  so  as  to  exclude  antennae.  The  antennules  fold  nearly 
transversely.  The  basal  antennal  joint,  hardly  reaches  the  front,  though  its  outer  angle  is  produced 
toward  front;  the  flagellum  is  short,  hardly  as  long  as  orbit.  Buccal  cavern  broad;  crests  of  endostome 
not  very  strong,  nor  is  the  foliaceous  process  of  first  maxillipeds  produced  far  forward;  external 
maxillipeds  very  long,  merus  remarkably  broad  and  short.  Chelipeds  somewhat  unequal,  short,  and 
not  very  massive;  arm  almost  entirely  hidden  by  carapace;  fingers  compressed,  pointed.  Legs  stout, 
especially  meropodites.  The  abdomen  of  the  male  has  all  seven  segments  distinct  and  separate. 

Domecia  hispida  Eydoux  & Souleyet. 

Domecie  lierisste  Eydoux  & Souleyet,  Voy.  Bonite,  pi.  ir,  figs.  5 to  10,  1841  (?). 

Domecia  hispida  Eydoux  & Souleyet,  Voy.  Bonite,  I,  Crust.,  235,  1842. 

Carapace  covered  with  light-colored  hairs;  antero-lateral  border  with  five  or  six  (including 
orbital  angle)  acute  dark-tipped  spines,  and  several  similar  spines  on  carapace  just  inside  antero-lateral 
border,  and  also  just  inside  spiny  fronto-orbital  border.  Orbital  margin  and  prominent  edge  of  the 
epistome  finely  denticulate.  Merus  of  external  maxillipeds  extremely  broad  and  short,  with  an 
elevated  patch  of  denticles  on  outer  surface.  Chelipeds  a little  unequal;  the  arm,  wrist,  hand,  and 
dactylus  are  all  studded  with  acute  spines.  Legs  stout,  of  moderate  length;  anterior  surface  of  last 
four  joints  fringed  with  hairs,  anterior  edge  of  merus  spinate,  as  also,  but  much  less  distinctly,  is  the 
anterior  edge  of  the  carpus  and  propodus. 

Length  of  male,  6.6  mm.;  width,  9.3  mm. 

Florida  Reefs;  West  Indies;  Pernambuco  and  Alagoas,  Brazil;  Cape  Verde  Islands;  Senegal; 
islands  of  the  Pacific  and  Indian  oceans.  Porto  Rico:  Mayaguez,  on  coral  reef;  Puerto  Real;  Playa  de 
Ponce  Reef;  Ensenada  Honda,  Culebra;  off  Vieques,  16  fathoms,  station  6092;  off  Ilumacao,  10  fathoms, 
station  6097;  San  .Tuan  (G.  M.  Gray,  coll.). 
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Family  P0RTUNID4t  Leach,  1819;  Miers,  1886. 

Carapace  depressed,  moderately  transverse,  and  usually  widest  at  the  last  anterolateral  marginal 
spine.  Front  horizontal.  Orbits  and  eye-stalks  of  moderate  length.  Lateral  teeth  usually  from  five  to 
nine.  Last  trunk  legs  usually  adapted  for  swimming,  with  terminal  joint  ovate,  flatly  expanded. 

Key  to  the  Porto  Rican  genera  of  the  family  Portunidse. 


A.  Movable  portion  of  antennae  not  excluded  from  orbit. 

B.  A longitudinal  ridge  on  the  palate. 

0.  Outer  maxillipeds  not  remarkably  advanced;  segments  of  palp  subcylindrical. 

D.  Abdomen  of  male  triangular Portunus 

D'.  Abdomen  of  male  X'Shaped - Callinectes 

O'.  Outer  maxillipeds  remarkably  advanced;  last  two  segments  of  palp  compressed  and  lamellate Liipclla 

B'.  No  longitudinal  ridge  on  the  palate Arenxus 


A'.  Movable  portion  of  the  antenna  excluded  from  orbital  cavity  by  a prolongation  of  basal  joint  of  antenna  . . Charybdella 


Genus  PORTUNUS  Fabricius. 


PorCunvs  Fabricius,  Entom.  Sys.,  Suppl.,  325,  1798. 

Lupn  Leach,  Edin.  Encyc.,  vii,  390,  1814.  (Not  Lupa  de  Haan,  1883.) 

Lupania  Rafinesque,  Amer.  Monthly  Mag.,  m,  272,  Aug.,  1818. 

Neptunus  de  Haan,  Fauna  Japon.,  pp.  3 and  7,  1833. 

Carapace  transverse,  usually  broad,  and  depressed  or  little  convex,  often  with  surface  areolated. 
Front  proper  well  delimited  from  inner  supra-orbital  angles  and  cut  into  from  three  to  six — usually 
four — teeth;  its  breadth  is  from  a sixth  to  a fifth  the  greatest  breadth  of  carapace  (lateral  epibranchiai 
spines  not  included).  Antero-lateral  borders  oblique,  arched,  longer  than  postero-lateral,  cut  into 
nine  teeth  (including  outer  orbital  angle),  of  which  the  ninth  may  be  enlarged.  The  orbit  usually 
has  two  fissures  or  sutures  in  upper  border,  which  border  is  less  prominent  than  lower  border,  so 
that  the  orbit  very  often  has  a dorsal  inclination;  the  lower  border  has  a fissure  or  suture  near  the 
outer  angle,  inner  angle  dentiform  and  usually  very  prominent.  The  antennules  fold  transversely. 
The  basal  antennal  joint  is  peculiarly  short  and  has  its  antero-external  angle  produced  to  form  a lobule 
or  spine  extending  into  the  orbit;  the  flagellum,  of  moderate  length,  stands  in  orbital  hiatus.  Epistome 
short  or  even  linear,  sometimes  prolonged  in  middle  line  to  form  a spine  lying  below  interantennulary 
septum.  Buccal  cavity  squarish,  broader  than  long,  efferent  branchial  channels  almost  always  well 
defined.  Palpus  of  outer  maxillipeds  subcylindrical.  Chelipeds  longer,  usually  much  longer  than  any 
of  legs,  and  massive;  arm  with  spines;  both  inner  and  outer  angles  of  wrist  spiniform;  palm  prismatic, 
costate,  and  usually  with  spines,  fingers  usually  nearly  as  long  as  the  palm  and  strongly  toothed. 
Ambulatory  legs  compressed;  in  last  pair  merus  and  carpus  are  short  and  broad;  propodus  and  dactylus 
typically  foliaceous  and  paddle-like  for  swimming.  Abdomen  of  male  triangular,  five-jointed,  the 
third,  fourth,  and  fifth  segments  being  fused;  the  first  segment  in  both  sexes  is  almost  entirely  concealed 
beneath  carapace. 


A.  Carapace  wide;  antero-lateral  margin  the  arc  of  a circle  with  long  radius,  whose  center  is  near  posterior 

margin  of  carapace , '. Subgenus  Portunus 

B.  First  eight  lateral  spines  or  teeth  subequal .ventralis 

B'.  Second,  fourth  and  sixth  lateral  spines  or  teeth  smaller  than  the  others sulcatus 

A'.  Carapace  narrow;  antero-lateral  margin  the  arc  of  a circle  with  short  radius,  whose  center  is  near  center  of 

cardiac  region Subgenus  Aclielous 

B.  Carapace  with  rounding  posterior  corners. 

C.  No  spine  on  the  basal  joint  of  swimming  feet. 

D.  Superior  outer  surface  of  manus  with  a longitudinal  tuberculated  ridge. 

E.  Frontal  teeth  six  (exclusive  of  the  inner  orbital) spinimanus 

E'.  Frontal  teeth  four  (exclusive  of  inner  orbital)., depressifrons 

D'.  Superior  outer  surface  of  manus  iridescent,  and  without  a longitudinal  tuberculated  ridge ordioayi 

C'.  An  erect  spine  on  the  basal  joint  of  swimming  feet sebas 

B'.  Carapace  with  sharp  posterior  angles - - . spinicarpus 


Subgenus  PORTUNUS. 

Carapace  very  wide,  the  antero-lateral  margin  being  the  arc  of  a circle  with  long  radius,  whose 
center  is  near  posterior  margin  of  carapace.  Last  spine  of  antero-lateral  margin  usually  much  larger 
and  longer  than  the  others. 
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Portunus  ventralis  (A.  Milne  Edwards). 

Neptunus  ventralis  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  215,  pi.  XL,  f.  3,  1879. 

Carapace  of  moderate  width,  very  uneven,  covered  with  a short  pubescence,  out  of  which  arise 
the  granulations  of  the  elevated  portions  of  carapace.  Front  slightly  advanced.  The  two  middle  teeth 
are  smaller  than  the  lateral;  the  projection  from  epistome  is  visible  between  them;  inner  orbital  angles 
blunt.  Antero-lateral  teeth  small,  widely  separated,  very  granulous  at  base,  their  points  directed 
more  forward  than  usual.  Lateral  spine  as  long  as  the  space  occupied  by  the  three  last  teeth  and 
directed  obliquely  backward.  Pterygostomian  regions  covered  with  hairs,  which  conceal  the 
granulations.  Merus  of  outer  maxillipeds  little  advanced  and  bordered  on  front  and  sides  with  a 
prominent  margin.  Merus  of  chelipeds  with  four  anterior  spines  and  a posterior  distal  spine;  carpus 
with  an  inner  and  an  outer  spine;  three  spines  on  manus,  one  next  the  carpus,  the  others  on  upper 
margin  at  distal  and  near  distal  end.  Ambulatory  legs  short.-  Merus  of  swimming  feet  without  a spine. 

Dimensions  of  male:  Entire  length,  15  mm.;  entire  width,  30  mm.;  width  at  sinus  in  front  of 
lateral  spines,  23.7  mm. 

Guadeloupe  (type  locality) . Porto  Rico:  Mayaguez;  off  Puerto  Real,  8J  fathoms,  station  6074; 
Boqueron  Bay;  Ponce  reefs;  Ensenada  Honda,  Culebra. 

Portunus  sulcatus  (A.  Milne  Edwards). 

Neptunus  sulcatus  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  216,  pi.  xxxix,  f.  3,  1879. 

Very  similar  to  P.  ventralis.  Carapace  more  even.  Second,  fourth,  and  sixth  teeth  noticeably 
smaller  than  the  others;  the  lateral  spine  curves  forward. 

Dimensions  of  female  (one  of  type  lot):  Entire  length,  10.5  mm.;  entire  width, 21.2  mm.;  width 
at  sinuses  in  front  of  lateral  spine,  15.7  mm. 

Coast  of  Brazil,  lat.  11°  49'  S.,  long.  37°  21'  W.,  12  to  17  fathoms,  Hassler  (type  locality);  Cape 
Frio,  Brazil  (Copenhagen  Mus. );  off  Georgia  and  northern  Florida  (Copenhagen  Mus.) ; Gulf  of 
Mexico  and  Caribbean  Sea,  at  the  surface.  Mayaguez,  Porto  Rico,  1 young  male. 

Subgenus  ACHELOUS  de  Haan. 

Achelous  de  Haan,  Fauna  Japon.,  pp.  3 and  8,  1833. 

Carapace  narrow,  the  antero-lateral  margin  being  the  arc  of  a circle  with  short  radius,  whose 
center  is  near  center  of  cardiac  region.  Last  spine  of  antero-lateral  margin  usually  not  much  if  any 
larger  than  the  others. 

Portunus  (Achelous)  spinimanus  Latreille. 

Portunus  spinimanus  Latreille,  Nouv.  Diet.  Hist.  Nat.,  xxvm,  47,  1819. 

Portunus  ( Achelous ) spinimanus  de  Haan,  Fauna  Japon.,  8,  1833. 

Achelous  spinimanus  A.  Milne  Edwards,  Crust.  R<5g.  Mex.,  230,  pi.  xxxrx,  f.  2,  1879. 

Carapace  pubescent,  sculptured,  the  raised  parts  covered  with  granulations.  The  nine  teeth  of 
antero-lateral  borders  are  about  equal  except  the  last,  which  in  the  old  surpasses  the  others  a little, 
and  in  the  young  is  considerably  longer.  Inner  orbital  angles  bifid;  the  median  teeth  of  the  front  are 
more  advanced  than  the  others.  All  the  frontal  teeth  are  acute.  Merus  of  outer  maxillipeds  very 
long  and  slightly  excavate  for  articulation  of  palpus.  Chelipeds  strongly  developed  in  adult  male; 
arm  with  four  spines  in  front  and  one  behind;  wrist  and  hand  armed  with  two  spines  each.  Hand 
elongate,  with  five  tubereulated  ridges  on  outer  and  upper  surface.  Merus  of  swimming  feet  short, 
wide,  and  unarmed.  » 

Dimensions  of  male:  Length  to  sinus,  52.5  mm.;  extreme  length,  54.2  mm.;  extreme  width, 
90  mm.  This  is  the  largest  of  the  West  Indian  species  of  this  genus. 

From  Virginia  to  Rio  de  Janeiro,  Brazil;  Gulf  of  Mexico;  Bermudas  (Rankin).  Porto  Rico: 
Mayaguez;  Mayaguez  Harbor,  7 fathoms,  station  6059;  Boqueron  Bay;  Puerto  Real. 

Portunus  (Achelous)  depressifrons  Stimpson. 

Achelous  depressifrons  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn,  223,  1860;  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  230,  pi.  XL, 
f.  4,  1879. 

Carapace  convex  behind  and  in  the  median  region,  but  flattened  toward  the  anterior  and  lateral 
borders.  Width  about  1.5  times  the  length.  Surface  rugose  and  pubescent.  Antero-lateral  border 
ciliated;  teeth  equal,  the  last  scarcely  longer  than  the  next.  Front  very  little  produced;  median  pait 
divided  into  four  almost  equal  teeth.  Inner  orbital  tooth  simple.  Superior  border  of  orbit  cut  by  two 
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fissures.  Chelipeds  triangular  prismatic,  pubescent;  arm  ciliated  and  armed  with  five  spines  in  front 
and  a spine  at  its  outer  extremity.  Carpus  slender,  provided  inside  with  a slender,  sharp  spine  and  a 
smaller  spine  on  outside.  Hand  remarkably  short  and  compressed,  a raised  crest  above,  a spine  near 
wrist  and  another  near  finger;  surface  finely  scabrous.  Finger  surmounted  by  a border  of  hairs. 
Ambulatory  legs  slender;  those  of  first  pair  ciliated  below;  those  of  second  and  third  pairs  smooth; 
last  pair  much  shorter  than  third. 

Carapace  speckled  and  marbled  with  grayish  purple,  more  brilliant  toward  middle;  a dark  median 
spot  on  the  intestinal  region;  hairs  of  fingers  of  the  chelipeds  red,  denticulations  carmine  (A.  Milne 
Edwards).  Of  the  six  specimens  taken  by  the  Fish  Hawk  and  preserved  in  alcohol,  two,  a male  ami 
a female,  have  much  darker  carapace  than  the  others.  In  these  as  well  as  in  a smaller  light-colored 
specimen,  the  ambulatory  legs  of  first  pair  are  much  darker  than  the  other  legs;  fringe  of  hair  on  their 
lower  and  anterior  edge  crimson.  Similar  hairs  border  the  inner  margin  of  the  carpus  and  the  upper 
margin  of  the  dadtylus  of  the  chelipeds;  prehensile  teeth  also  crimson. 

Dimensions  o')  male:  Entire  length,  24.7  mm.;  entire  width,  39.7  mm. 

South  Carolina;  Bahamas;  Florida  Reefs;  Caribbean  Sea;  Bermudas.  Culebra  ( Fish  Hawk). 

Portunus  (Achelous)  ordwayi  Stimpson. 

Achelous  ordwayi  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vn,  224,  1860. 

Nepiunus  ordwayi  A.  Milne  Edwards,  Crust.  Rt'g.  Mex.,  217,  pi.  XL,  f.  2,  1879. 

Carapace  narrow.  Surface  pubescent,  and  with  rounded  granulations  on  raised  portions  and  near 
lateral  borders.  Front  much  advanced,  rather  narrow,  and  with  four  narrow  teeth  besides  the  sharp 
orbital  angles;  the  median  exceed  a little  the  lateral,  which  are  turned  slightly  outward.  Orbits  large, 
their  superior  border  very  concave.  Of  the  antero-lateral  teeth  the  first  are  wider  at  base  than  the  last; 
the  ninth  is  tv  ice  as  long  as  the  preceding  in  full-grown  specimens,  and  its  point  is  curved  forward  a 
little.  Postero- lateral  borders  short  and  very  concave.  The  epistomial  spine  does  not  exceed  the 
front.  Merus  of  outer  maxillipeds  strongly  narrowed  forward,  its  inner  angle  cut  obliquely  for  insertion 
of  palpus.  Chelipeds  small,  but.  armed  with  very  sharp  spines;  on  the  margins  are  long  hairs  which 
nearly  conceal  the  spines.  The  arm  has  four  spines  in  front  and  one  behind,  the  wrist  with  one  long 
spine  inside  and  a small  spine  outside;  hand  surmounted  with  two  spines,  one  above  articulation 
with  the  preceding  article,  the  other  near  anterior  third  of  upper  margin.  This  margin  is  in  the  form 
of  a raised  carina.  Three  other  carinfe  on  outer  surface  of  palm.  Fingers  narrow  and  channeled.  The 
ambulatory  feet  are  compressed  and  have  very  long  and  styliform  dactyli.  Sternal  plastron  rugulose, 
as  are  also  the  first  segments  of  the  abdomen. 

Red  or  pale  brown  in  dots;  gastric  region  usually  very  deep  crimson.  Some  mother-of-pearl 
reflections  especially  noticeable  on  the  upper  surface  of  the  hands  (A.  Milne  Edwards). 

Length  of  female,  to  sinus,  25  mm.;  extreme  length,  26.2  mm.;  extreme  width,  40.3  mm. 

Bahamas;  Florida  Straits;  Gulf  of  Mexico;  Antilles;  Abrolhos  Islands,  Brazil;  Bermudas.  Porto 
Rico:  Mayaguez;  off  Culebra,  14|  fathoms,  station  6086;  off  Vieques,  16  fathoms,  station  6092;  off 
Humacao,  12£  fathoms,  station  6098. 

Portunus  (Achelous)  sebae  (Milne  Edwards). 

Lupea  scbx  Milne  Edwards,  Hist.  Nat.  Crust.,  I,  455,  1834. 

Nepiunus  sebas  A.  Milne  Edwards,  Arch.  Mus.  Hist.  Nat.  Paris,  x,  329,  pi.  xxvm,  f.  2,  1861. 

Carapace  convex  in  middle,  sloping  gradually  down  to  lateral  margins.  Width,  exclusive  of 
spines,  about  1.5  times  length.  Antero-lateral  teeth  sharp,  tips  turned  forward,  lateral  spine,  longer 
than  the  space  occupied  by  the  three  next  teeth.  Of  the  four  frontal  teeth,  the  median  pair  are  blunt, 
more  advanced  than  the  second  pair,  which  are  acute.  The  inner  orbital  tooth  is  also  acute,  its  outer 
margin  sinuous.  Merus  of  chelipeds  with  five  anterior  spines  and  one  posterior  subterminal  spine. 
Carpus  with  a long  inner  spine  and  a short  outer  one.  Manus  compressed,  with  a long  spine  at  articu- 
lation with  carpus,  and  two  superior  spines,  one  of  which  is  terminal  and  one  at  distal  third  of  upper 
margin.  Ambulatory  legs  narrow;  swimming  feet  with  an  erect  spine  on  basal  joint  (peculiar  to 
this  species);  merus  with  a posterior  distal  spine. 

On  either  side  of  carapace  near  middle  of  postero-lateral  margin  there  is  a large  circular  red  spot. 

Dimensions  of  male:  Entire  length,  29.5  mm.;  entire  width,  55.2  mm.;  width  at  sinus  in  front  of 
lateral  spine,  42.5  mm. 

North  Carolina;  Gulf  of  Mexico;  Antilles;  Brazil;  Bermudas.  Puerto  Real  and  Boqueron  Bay, 
Porto  Rico. 
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Portunus  (Achelous)  spinicarpus  Stimpson. 

Achelous  spinicarpus  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ir,  148,  1871. 

Neptunus  spinicarpus  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  221,  pi.  xl,  f.  1,  1879. 

Carapace  narrow,  slightly  pubescent,  surface  uneven.  Antero-lateral  teeth  very  sharp  and  slender. 
Lateral  spine  very  long  and  slender,  about  half  the  length  of  lateral  border.  Front  slightly  advanced, 
teeth  small,  sharp,  triangular;  median  surpassing  a little  the  lateral.  A notch  in  inner  orbital  tooth 
above  flagellum.  Postero-latei’al  angles  sharp.  Chelipeds  long  and  feeble.  Merus  armed  in  front  with 
four  large  spines,  a fifth  spine  at  end  of  posterior  margin.  Wrist  with  an  unusually  long  spine,  reaching 
anterior  third  of  the  hand,  or  even  beyond  end  of  palm.  Palm  with  only  two  small  spines.  Swimming 
feet  large  and  strong,  merus  with  infero-distal  angle  spinulous.  Sternum  finely  granulate;  abdomen 
smooth. 

Dimensions  of  male:  Length  to  sinus,  20.5  mm.;  extreme  length,  21.2  njm.;  extreme  width, 
45.2  mm.;  width  to  sinus  in  front  of  lateral  spine,  32.5  mm. 

From  North  Carolina  to  Sabanilla,  United  States  of  Colombia,  and  Trinidad,  13  to  150  fathoms. 
Mayaguez  Harbor,  Porto  Rico,  75  to  76  fathoms,  station  6063. 

Genus  CALLINECTES  Stimpson. 

Callinectes  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vn,  220,  1860. 

The  genus  Callinectes  is  opposed  to  Portunus  by  having  the  abdomen  of  the  male  very  narrow, 
1-shaped,  and  the  merus  of  the  outer  maxillipeds  strongly  produced  outwardly  at  antero-external 
angle.  The  different  species  also  agree  in  having  strong  antero-lateral  teeth,  the  last  being  consider- 
ably stronger  than  the  others,  and  in  the  stout  chelipeds,  the  manus  having  five  external  costae  and 
not  more  than  two  teeth  or  spines. 

Key  to  the  Porto  Rican  species  of  the  genus  Callinectes. 


A.  Frontal  teeth  two  (excluding  the  inner  orbital)  t sapidus  acutidens 

A'.  Frontal  teeth  four  (excluding  the  inner  orbital). 

B.  Appendages  of  first  abdominal  segment  of  male  much  shorter  than  abdomen. 

C.  Lateral  spine  more  than  twice  the  length  of  preceding  tooth. 

D.  Intramedial  region  broad,  its  anterior  width  about  three  times  its  length ornatus 

D'.  Intramedial  region  narrow,  its  anterior  width  about  twice  its  length. 

E.  Appendages  of  first  abdominal  segment  of  male  greatly  exceeding  third  segment danx 

E'.  Appendages  exceeding  third  segment  but  little,  or  not  at  all marginatus 

C'.  Lateral  spine  less  than  twice  the  length  of  preceding  tooth exasperatus 

B'.  Appendages  reaching  the  extremity  of  abdomen  bocottrti 


Callinectes  sapidus  acutidens  Rathbun. 

Callinectes  sapidus  acutidens  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xvii,  354,  pis.  xm  and  xiv,  f.  2,  1895. 

Carapace  moderately  convex.  Granules  prominent,  crowded  on  inner  branchial  and  cardiac 
regions,  more  scattered  on  anterior  half  of  carapace.  Length  of  intramedial  region  about  one-half  its 
anterior  width.  A transverse  granulate  ridge  on  protuberant  cardiac  lobes.  Two  triangular  frontal 
(interantennal)  teeth,  each  having  on  its  inner  margin  a low  ill-defined  tooth  whose  outer  margin  is 
transverse.  Subfrontal  and  suborbital  spines  acuminate.  Lateral  teeth  broad  at  base,  narrowing 
abruptly  to  long,  acuminate  tips;  margins  granulate.  Last  two  teeth  very  long;  lateral  spine  more 
than  three  times  the  length  of  preceding  tooth.  Penultimate  segment  of  abdomen  of  male  much 
constricted  in  its  proximal  half,  widening  at  both  extremities.  Terminal  segment  obtuse,  lateral 
margins  convex  proximally,  slightly  concave  or  straight  distally.  Appendages  of  first  segment  reach 
nearly  to  or  beyond  extremity  of  abdomen,  near  together  for  their  proximal  half,  with  only  a slight 
outward  curve;  distal  portions  widely  divergent  except  at  tips.  Abdomen  of  adult  female  very  broad, 
margins  of  last  three  segments  separately  convex;  terminal  segment  longer  than  wide.  Costae  of  ehel- 
iped  very  prominent  and  strongly  granulate.  The  granules  of  inner  margin  of  merus  extend  upon  upper 
surface  of  distal  half.  Two  carpal  spines,  one  at  outer  angle  and  a shorter  one  close  to  propodal  spine. 

Length  of  male,  49  mm. ; total  length,  50.8  mm. ; width,  121  mm. ; length  of  lateral  spine,  16  mm. ; 
of  preceding  tooth,  5 mm. 

Santa  Cruz  and  Rio  de  Janeiro,  Brazil;  Escondido  River  and  Greytown,  Nicaragua;  St.  Johns 
River,  Palatka,  Florida;  Lake  Palourde,  Morgan  City,  Louisiana  (not  typical).  Porto  Rico:  Arrovo, 
1 young  male;  Mayaguez  Harbor,  7 fathoms,  station  6059,  1 adult  female,  without  chelipeds. 
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Callinectes  ornatus  Ordway. 

Callinectes  ornatus  Ordway,  Boston  Journ.  Nat.  Hist.,  vil,  571,  1863.  Rathbun,  Proc.  TJ.  S.  Nat.  Mus.,  xviii,  356,  pis.  xv; 
XXIV,  f.  3;  xxv,  f.  2;  XXVI,  f.  2;  XXVII,  f.  2,  1895. 

Carapace  rather  convex;  depressions  shallow;  length  of  intramedial  area  much  less  than  half  its 
anterior  width.  Surface  finely  and  rather  evenly  granulated.  Frontal  (inter-antennal)  teeth  four, 
the  two  outer  obtuse,  margins  slightly  concave;  inner  teeth  small.  Subfrontal  tooth  a prominent 
spine.  Suborbital  tooth  a broad  arcuate  lobe.  Lateral  teeth  shallow  and  broad;  margins  convex  at 
base,  concave  in  terminal  half;  posterior  margins  longer  than  anterior;  tips  acute  in  first  five  or  six 
teeth,  acuminate  in  remainder.  Lateral  spine  about  2.5  times  preceding  tooth,  directed  forward. 
Abdomen  of  male  with  penultimate  segment  widest  at  proximal  end,  its  margins  slightly  concave. 
Appendages  reach  middle  of  penultimate  segment;  proximally  they  curve  inward  and  touch  or  over- 
lap each  other;  distal  portions  straight  and  divergent,  widening  a little  behind  slender  tip.  Abdomen 
of  female  very  broad  at  proximal  end,  tapering  more  rapidly  to  terminal  segment  than  in  any  other 
species. 

Dimensions  of  male:  Length  to  sinus,  49  mm.;  entire  length,  51  mm.;  width,  105  mm.;  length 
of  lateral  spine,  10.6  mm. ; of  preceding  tooth,  4 mm. 

South  Carolina  to  Victoria,  Brazil;  Bermudas.  Porto  Rico:  Mayaguez;  Mayaguez  Harbor,  7 
fathoms,  station  6059;  Boqueron  Bay;  Puerto  Real;  Guanica;  Playa  de  Ponce;  Arroyo;  Ensenada 
Honda,  Culebra;  Hucares;  Fajardo. 

Callinectes  danse  Smith. 

Lupa  dicantha  Dana,  Crust.  U.  S.  Expl.  Expect.,  I,  272,  1852;  pi.  xvi,  f.  7,  1855. 

Callinectes  danse  Smith,  Trans.  Conn.  Acad.  Sci.,  ii,  7,  1869.  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xviii,  357,  pi.  xvi;  xxiv,  f.  4; 
xxv,  f.  3;  xxvi,  f.  3;  xxvii,  f.  3,  1895,  and  synonymy. 

Intramedial  region  narrow.  Front  with  two  distinct  median  teeth,  small,  subacute;  lateral  teeth 
narrow,  acute.  Of  the  antero-lateral  teeth  of  carapace,  the  second  to  sixth,  inclusive,  do  not  trend 
forward,  posterior  margin  of  each  tooth  not  much  longer  nor  more  convex  than  anterior;  all  teeth 
acute,  the  seventh  and  eighth  especially  so;  eighth  tooth  directed  forward.  Lateral  spine  more  than 
three  times  length  of  preceding  tooth.  Suborbital  tooth  rather  long  and  narrow.  Penultimate  segment 
of  abdomen  of  male  very  broad  at  proximal  end.  The  appendages  reach  to  middle  or  beyond  mid- 
dle of  penultimate  segment  and  taper  regularly  to  tips;  they  sometimes  touch  each  other  proximally, 
but  more  often  are  separated.  Abdomen  of  female  similar  to  that  of  C.  ornatus,  but  wider  in  its  fifth 
and  sixth  segments.  Costee  of  chelipeds  very  closely  set  with  fine  granules  interspersed  with  larger  ones. 

Length  to  sinus,  55.5  mm. ; greatest  length,  57.5  mm. ; width,  131.5  mm. ; length  of  lateral  spine, 
16.3  mm.;  of  preceding  tooth,  4.5  mm. 

From  Indian  River  Inlet,  Florida,  to  Brazil.  Porto  Rico:  San  Juan;  Rio  Bayamon,  above  Palo 
Seco;  Mayaguez;  Mayaguez  Harbor,  7 to  1\  fathoms,  stations  6058  and  6059;  Hucares;  Arecibo  (C.  W. 
Richmond,  coll.). 

Callinectes  marginatus  (A.  Milne  Edwards). 

Ncptunus  marginatus  A.  Milne  Edwards,  Arch.  Mus.  Hist.  Nat.  Paris,  x,  318,  pi.  xxx,  f.  2, 1861. 

Callinectes  larvatus  Ordway,  Boston  Jour.  Nat.  Hist.,  vn,  573,  1863.  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xviii,  358,  pi.  xvii; 

xxiv,  f.  5;  xxv,  f.  4;  xxvi,  f.  4;  xxvii,  f.  4,  1895. 

Callinectes  marginatus  Rathbun,  Proc.  Biol.  Soc.  Washington,  xi,  149,  1897,  and  synonymy. 

Areolations  well  marked;  granules  coarse;  length  of  intramedial  area  a little  less  than  half  its 
anterior  width.  Front  four-toothed;  median  teeth  small,  more  prominent  than  in  C.  ornatus;  lateral 
teeth  obtuse,  broader  and  more  arcuate  than  in  C.  ornatus.  Suborbital  tooth  prominent,  arcuate, 
curved  upward.  Antero-lateral  margin  little  arched;  teeth  well  separated  by  deep  rounded  sinuses; 
the  second  to  fifth,  inclusive,  have  convex  posterior  margins;  first  three  or  four  teeth  obtuse,  the 
remainder  sharp.  Lateral  spine  between  2 and  2.5  times  the  length  of  preceding  tooth.  Terminal 
portion  of  abdomen  of  male  slender;  penultimate  segment  wider  at  proximal  than  at  distal  end,  mar- 
gins slightly  concave;  appendages  very  short,  overreaching  third  segment  but  little,  or  not  at  all. 
Abdomen  of  female  much  narrower  than  in  any  other  species;  terminal  segment  much  longer  than 
wide.  Costee  of  manus  prominent,  with  medium  granules. 

Dimensions  of  male:  Length  to  sinus,  43.5  mm.;  entire  length,  44.5  mm.;  width,  96.5  mm.; 
length  of  lateral  spine,  9.5  mm.;  of  preceding  tooth,  4 mm. 
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Florida  Keys  and  Bahama  to  Bahia,  Brazil;  west  coast  of  Africa,  from  Cape  Verde  Islands  to  St. 
Paul  de  Loanda.  Porto  Rico:  San  Antonio  Bridge,  San  Juan;  Mayaguez;  Puerto  Real;  reefs  at  Ponce; 
Ensenada  Honda,  Culebra;  Hucares;  Fajardo. 

Callinectes  exasperatus  (Gerstsecker) . 

Lupea  exasperata  Gerstsecker,  Arch.  f.  Natur.,  xxn,  pt.  1,  129,  1856. 

Callinectes  tumulus  Ordway,  Boston  Jour.  Nat.  Hist.,  vn,  574,  1863.  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xvni,  359,  pi.  xvm: 

xxiv,  f.  6;  xxv,  f.  5:  xxvi,  f.  5;  xxvn,  f.  5,  1895. 

Callinectes  exasperatus  Rathbun,  Proc.  Biol.  Soc.  Washington,  xi,  150,  1897. 

Carapace  very  convex ; depressions  deep;  length  of  intramedial  area  no  more  than  half  its  anterior 
width.  Frontal  teeth  four,  triangular,  tips  rounded,  the  two  median  large  and  prominent,  but  not  so 
far  advanced  as  lateral.  Submedian  tooth  short,  exceeding  the  front  but  little.  Suborbital  lobe 
rounded.  Antero-lateral  margin  very  arcuate;  teeth  broad,  the  first  six  very  convex  on  posterior 
margins  and  obtuse,  the  next  two  acute;  of  the  eight  teeth,  the  fifth  is  the  largest;  the  sixth  and 
seventh  next  in  size.  Lateral  spine  less  than  twice  the  length  of  preceding  tooth.  Penultimate 
segment  of  male  abdomen  similar  in  shape  to  that  of  C.  ornalus,  but  much  shorter;  appendages  reaching 
to  about  middle  of  penultimate  segment,  tips  incurved.  In  the  abdomen  of  the  female  the  penultimate 
segment  is  shorter  than  fifth  and  its  margins  are  very  arcuate.  Spine  at  distal  end  of  merus  and  carpal 
spine  are  almost  obsolete,  being  replaced  by  blunt  prominences.  A blunt  tooth  on  anterior  margin  of 
the  carpus  just  below  inner  angle.  Costse  of  manus  coarsely  and  sparingly  tuberculate. 

Dimensions  of  male:  Length  to  sinus,  61.5  mm. ; entire  length,  63.6  mm.;  width,  118.5  mm.; 
length  of  lateral  spine,  7.9  mm.;  length  of  preceding  tooth,  5 nun. 

Florida  Keys  to  Rio  de  Janeiro,  Brazil.  Porto  Rico:  San  Antonio  Bridge,  San  Juan;  Catafio,  San 
Juan  Harbor;  Rio  Bavamon,  above  Palo  Seco;  Mayaguez;  Puerto  Real;  Hucares. 

Callinectes  bocourti  A.  Milne  Edwards. 

Callinectes. bueinnii  A.  Milne  Edwards,  Crust.  R#g.  Mex.,  226, 1879  (var.  of  Callinectes  diacanlhns).  Rathbun,  Proc.  U.  S.  N.  M. 
xvm,  360,  pi.  xix;  xxiv,  f.  7;  xxv,  f.  6;  xxvi,  f.  6:  xxvn,  f.  6,  1895.  Proc.  Biol.  Soc.  Washington,  xi,  151,  1897. 

Very  convex;  areolations  prominent;  coarsely  granulate,  except  along  lateral  margin,  where  the 
carapace  is  smooth.  Intramedial  region  very  long,  its  length  about  equal  to  its  posterior  width.  Front 
with  four  large  rounded  teeth,  the  median  the  smaller  and  a little  less  advanced  or  quite  as  advanced 
as  lateral.  Suborbital  tooth  short,  triangular,  narrow,  obtuse.  Antero-lateral  teeth  very  broad,  acute, 
the  last  two  or  three  spiniform.  Lateral  spine  short,  usually  less  than  twice  the  length  of  preceding 
tooth.  Penultimate  segment  of  abdomen  in  male  constricted  in  its  proximal  portion,  widening  at  both 
extremities;  terminal  segment  long;  appendages  reaching  to  end  of  abdomen,  with  a double  curve;  tips 
crossing.  The  sternum  has  a deep  longitudinal  groove  in  front  of  abdomen.  Abdomen  of  female  very 
long,  especially  the  penultimate  segment;  terminal  segment  much  longer  than  wide.  Costa?  of  chelipeds 
with  depressed  granules,  often  appearing  to  the  eye  almost  smooth.  Carpal  and  distal  meral  spine 
usually  normal,  though  sometimes  in  old  specimens  reduced  to  blunt  projections.  A broad,  blunt  tooth 
on  anterior  margin  of  carpus  just  below  inner  angib. 

Dimensions  of  male:  Length  to  sinus,  69.5  mm. ; entire  length,  72.5  mm.;  width,  140  mm. ; length 
of  lateral  spine,  10  mm.;  length  of  preceding  tooth,  7 mm. 

Barbados;  Honduras  to  Rio  de  Janeiro;  west  coast  of  Africa  from  Senegal  to  Chinchoxo. 

Porto  Rico:  Catafio,  San  Juan  Harbor;  Rio  Bavamon,  above  Palo  Seco;  Aguadilla;  Mayaguez  on 
coral  reef;  Hucares. 

Lupa  diacantha,  recorded  by  Gundlach,  represents  one  or  more  species  of  Callinectes;  common 
name  “Jaiba”  (Gundlach). 

Genus  LUPELLA  Rathbun. 

Lupa  de  Haan,  Fauna  Japon.,  11,  1833.  (Not  Lupa  Leach,  1814.) 

Lupella  Rathbun,  Proc.  Biol.  Soc.  Washington,  xi,  155,  1897. 

Closely  allied  to  Porlunus.  Inner  suborbital  angle  remarkably  prominent  and  firmly  united  with 
a prolongation  from  basal  joint  of  antenna.  Outer  maxillipeds  extend  far  beyond  front;  merus  rounded 
in  front,  its  outer  angle  obtuse  and  strongly  produced;  last  two  segments  of  palpus  flattened  and 
laminate.  Abdomen  of  male  narrow,  third  segment  narrowing  rapidly  toward  distal  end.  Transverse 
sutures  of  posterior  half  of  sternum  interrupted  either  side  of  abdomen,  under  which  they  do  not  pass. 
Median  suture  of  sternum  crosses  the  four  posterior  segments. 

2d— F.  C.  B.  1900—1 
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Lupella  forceps  (Fabricius). 

Cancer  forceps  Fabricius,  Ent.  Sys.  auct.  et  emend.,  it,  149,  1793. 

Lupa  forceps  Leach,  Zoo! . Misc.,  I,  123,  pi.  liv,  1814. 

Carapace  flat,  hexagonal,  finely  granulate.  Epigastric  and  epibranchial  lines  rather  well  marked. 
Posterior  margin  very  wide.  Antero-lateral  margin  armed  with  eight  very  small,  sharp  teeth,  separated 
by  wide  sinuses;  lateral  spine  long,  slender,  and  extending  directly  outward.  The  front  (between 
antennae)  is  four-toothed,  middle  pair  small  and  subacute,  outer  pair  longer  and  obtuse.  Inner  orbital 
teeth  broad,  obtuse;  epistomal  tooth  short,  not  surpassing  the  front.  Chelipeds  smooth  and  remark- 
ably long  and  slender;  the  arm  equals  width  of  carapace  near  base  of  lateral  spines,  hand  twice  as  long. J 
Anterior  border  of  arm  with  four  to  six  spines;  posterior  border  with  a spine  at  extremity.  Wrist 
with  a spine  at  inner  angle,  another  on  outer  surface.  Hand  cylindrical,  slender,  with  a spine  above 
articulation  with  carpus  and  another  above  articulation  with  dactylus.  Fingers  very  slender,  almost 
filiform,  with  numerous  small  teeth  on  their  occludent  edges.  Ambulatory  legs  very  compressed; 
merus  of  swimming  pair  short,  almost  orbicular,  armed  above  and  below  with  a terminal  spine; 
propodus  elongate;  dactylus  oval.  In  young  males  the  fingers  are  shorter,  and  in  females  still  shorter. 

Dimensions  of  male:  Length  of  median  sinus,  19  mm.;  extreme  width,  48.4  mm.;  width  at  sinus, 
between  lateral  spine  and  next  tooth,  33.5  mm. 

West  Indies.  Uncommon.  Porto  Rico:  San  Juan  Harbor,  between  Palo  Seco  and  Catano; 
Mayaguez,  in  seine;  Mayaguez  Harbor,  7 to  7',-  fathoms,  stations  6058  and  6059;  off  Puerto  Real,  82- 
fathoms,  station  6074;  Mayaguez  and  San  Juan  (Gundlach). 

Genus  ARENiEUS  Dana. 

Arenseus  Dana,  Am.  Jour.  Sci.  (2),  XII,  130,  1851. 

Closely  allied  to  Portunus , with  which  it  is  sometimes  united.  Differs  in  having  the  palate 
smooth  or  without  a longitudinal  ridge.  Superior  fissures  of  orbit  open,  V-shaped.  Abdomen  in  male 
narrower  than  in  typical  Portunus,  yet  not  j_-shaped  as  in  Cul/inectes. 

Arenaeus  cribrarius  (Lamarck). 

Portunus  cribrarius  Lamarck,  Hist.  Nat.  Anim.  sans  Vert.,  v,  259,  1818. 

Arenxus  cribrarius  Dana,  Crust.  U.  S.  Expl.  Eped..  1,  290,  1852;  pi.  xvm,  f.  2,  1855. 

Carapace  wide  and  almost  smooth  to  the  naked  eye,  but  through  the  lens  it  appears  closely 
covered  with  fine  granulations.  Front  narrow,  much  less  advanced  than  outer  orbital  angles  and 
armed  with  six  teeth  (between  the  orbits),  the  two  median  more  prominent  than  intermediate  ones, 
which  are  partly  coalesced  with  median;  outer  pair  obtuse,  wide,  and  separated  from  preceding  by  a 
wide  cut.  Superior  border  of  orbit  divided  into  three  lobes  by  two  wide  incisions;  inferior  orbital 
border  much  advanced  at  inner  end.  Antero-lateral  teeth  wide  and  covered  below  with  hairs  which 
screen  the  interspaces;  the  first  narrower  than  the  Jast;  lateral  horn  strong,  pointed,  and  a little  longer 
than  space  occupied  by  two  last  teeth.  Inferior  orbital  border  interrupted  by  a wide  external  fissure. 
Pterygostomian  regions,  epistome,  and  antennal  region  covered  with  hairs.  Endostome  smooth. 
Merus  of  outer  maxillipeds  narrowing  much  distally.  Chelipeds  short.  Three  spines  arm  the  merus 
in  front;  one  spine,  almost  tubereuliform,  is  at  a little  distance  from  end  on  posterior  border.  Wrist 
with  two  spines,  one  inside,  the  other  out.  Hand  short  and  swollen,  crossed  by  granulous  carinas  and 
surmounted  by  two  short  spines,  one  above  articulation  with  wrist,  the  other  above  movable  finger. 
Ambulatory  feet  not  long,  their  last  articles  very  wide.  Swimming  feet  very  stout,  the  merus  some- 
what rounding  and  unarmed.  Sternum  smooth,  abdomen  of  male  triangular,  margins  a little  sinuous, 
last  article  very  pointed. 

Carapace  and  chelae  violet  or  yellowish  brown,  covered  with  a multitude  of  round  spots,  either 
white  or  light  yellow  (A.  Milne  Edwards).  These  spots  are  present  in  alcoholic  specimens. 

Dimensions  of  male:  Length  to  median  sinus,  44.5  mm.;  length  to  tip  of  median  pair  of  teeth, 
46.2  mm.;  entire  width,  103.6  mm. ; width  to  sinus  in  front  of  lateral  spine,  80.5  mm. 

From  New  Jersey  to  Rio  de  Janeiro;  Gulf  of  Mexico.  Porto  Rico:  San  Juan  Harbor  at  Palo 
Seco  and  between  Palo  Seco  and  Catano;  Mayaguez;  Boqueron  Bay ; Playade  Ponce;  Arroyo;  Vieques; 
Aguadilla  and  San  Juan  (Gundlach). 
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Genus  CHARYBDELLA  Rathbun. 

Cronius  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vn,  225,  1860. 

Charybdella  Rathbun,  Proc.  Biol.  Soc.  Washington,  xi,  166,  1897. 

Carapace  narrow.  Front  wide;  front  proper  (excluding  the  inner  orbital  angle)  six-toothed. 
Antero-lateral  border  cut  into  nine  teeth  alternately  large  and  small.  Basal  article  of  antenna 
produced  into  orbital  sinus  so  as  to  separate  flagellum  from  orbit. 

Key  to  the  Porto  Rican  species  of  the  genus  Charybdella. 


A.  Hand  armed  with  four  spines rubra 

A'.  Hand  armed  with  two  spines tumidula 


Charybdella  rubra  (Lamarck). 

Portunus  ruber  Lamarck,  Hist.  Nat.  Anim.  sans  Vert.,  v,  260,  1818. 

Cronius  ruber  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vii,  225,  1860. 

Achelous  ruber  A.  Milne  Edwards,  Arch.  Mus.  Hist.  Nat.  Paris,  x,  345,  pi.  xxm,  f.  1,  1861. 

Charybdella  rubra  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xxn,  291,  1900. 

Carapace  hexagonal,  smooth,  and  pubescent.  Front  cut  into  eight  teeth,  the  two  median  more 
advanced  and  larger;  directed  forward;  those  of  second  pair  more  pointed,  directed  slightly  outward 
and  separated  from  those  of  third  pair  by  a deep  cut;  third  pair  sharp,  directed  forward,  and  not  deeply 
separated  from  those  of  fourth  pair,  which  constitute  the  inner  orbital  angles  and  are  broad  and  blunt. 
Basal  article  of  external  antennae  carries  a spine  below  insertion  of  movable  portion.  Of  the  antero- 
lateral teeth  or  spines  the  ninth  is  scarcely  longer  than  first,  third,  fifth,  and  seventh;  intermediate 
spines  strikingly  smaller.  Merus  of  chelipeds  armed  in  front  with  from  four  to  six  spines  of  unequal 
size  and  at  extremity  of  its  posterior  border  with  a very  small  spine.  Wrist  with  granulous  crests,  a 
large  spine  inside  and  three  small  spines  on  outer  face.  Hand  crossed  by  granulous  carinse  and  armed 
above  with  four  spines  alternately  placed,  two  on  inner  border  and  two  on  outer  border  of  upper 
surface. 

The  general  color  is  a violet  red,  more  or  less  marbled;  extremity  of  all  the  spines  black  (A. 
Milne  Edwards) . 

Dimensions  of  male:  Length  to  sinus,  40  mm. ; extreme  length,  42.5  mm. ; extreme  width,  68.8  mm. 
Charleston  Harbor,  S.  C.,  to  Brazil;  Acapulco;  San  Salvador,  Central  America;  Panama;  West 
Africa  from  Cape  Verde  Islands  to  Loanda.  Porto  Rico:  San  Antonio  Bridge,  San  Juan;  San  Juan 
Harbor,  in  fish  trap;  Mayaguez;  Arroyo. 

Charybdella  tumidula  (Stimpson). 

Achelous  tumidulus  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii,  149,  1871. 

Neptunus  tumidulus  A.  Milne  Edwards,  Crust.  R5g.  Mex.,  218, 1879. 

Cronius  bispinosus  Miers,  Challenger  Rept.,  Zool.,  xvn,  188,  pi.  xv,  f.  2,  1886. 

Carapace  narrower  than  in  C.  rubra , pubescent,  granulated  toward  margins.  Last  spine  of  antero- 
lateral border  half  again  as  long  as  seventh  spine.  The  small  alternate  spines  diminish  in  the  following 
order:  Second,  fourth,  sixth,  eighth.  Front  convex,  prominent,  projecting  much  beyond  level  of  outer 
angles  of  orbits;  teeth  rounded,  the  two  middle  ones  being  smaller  than  second  pair  and  most  promi- 
nent, separated  from  second  pair  by  a rather  broad,  shallow  sinus;  a narrow  sinus  between  second  and 
third  pairs.  Third  pair  very  slightly  separated  from  inner  angle  of  orbit.  The  separation  of  the 
antennal  flagellum  from  the  orbit  by  a process  from  the  basal  joint  is  not  so  well  marked  as  in  C.  rubra. 
Chelipeds  rather  short;  merus  armed  with  three  large  and  one  small  spine  on  the  front  edge;  spine  of 
outer  extremity  of  posterior  edge  of  merus  almost  obsolete.  Inner  spine  of  carpus  long,  reaching  a 
third  the  length  of  palm.  Only  one  spine  on  superior  margin  of  hand;  another  at  articulation  of  carpus. 
On  the  merus  joint  of  posterior  pair  of  ambulatory  legs  is  a denticulated  extero-inferior  margin,  but  no 
spine. 

Dimensions  of  male:  Length  to  sinus,  20  mm.;  extreme  length,  21  mm.;  extreme  width,  31.2mm. 
Bahamas;  Florida  Reefs,  37  to  40  fathoms  (Stimpson),  to  Bahia,  Brazil,  in  shallow  water  (Miers). 
Porto  Rico:  Mayaguez;  Mayaguez  Harbor;  Boqueron;  off  Vieques,  14  fathoms,  station  6085.  Small 
specimens  only. 

Stimpson’s  description  does  not  agree  in  all  respects  with  the  above,  as  his  type  was  only  a 
quarter  of  an  inch  wide.  In  such  small  specimens  the  lateral  spine  is  longer  and  the  notch  above  the 
antenna  is  obsolete. 
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Tribe  OXYRHYNCHA  or  MAIOIDEA. 

Carapace  narrowed  anteriorly  and  rostrate,  with  the  hepatic  regions  small,  the  branchial  large. 
Epistorne  generally  large.  Buccal  frame  quadrate,  with  anterior  margin  straight.  Nine  pairs  of 
branchiae,  with  the  efferent  channels  opening  at  the  sides  of  the  endostome.  The  afferent  channels 
open  behind  the  pterygostomian  regions,  in  front  of  the  bases  of  the  chelipeds.  First  antennae  longi- 
tudinally folded.  Third  maxillipeds  with  the  fifth  joint  articulated  at  the  apex  or  at  the  front  inner 
angle  of  the  fourth.  Genital  organs  of  male  inserted  at  bases  of  last  pair  of  trunk  legs. 


Family  MAIIDAi  Leach,  1N1  ■>. 

Basal  joint,  of  antennae  well  developed.  Chelipeds  usually  not  a great  deal  longer  or  more  mas- 
sive than  the  other  legs. 

Key  lu  the  Porto  Rican  genera  of  the  family  Maiidx. 

A.  Basal  joint  of  antenna1  extremely  slender  throughout  and  usually  long.  Eyes  without  orbits  and  not  concealed. 

B.  Carapace  elongate,  narrowed  in  front.  External  maxillipeds  somewhat  pediform,  with  the  palp  large  and 
coarse,  the  uterus  often  narrower  than  ischium.  Basal  joint  of  antennae  usually  subcylindrical. 

C.  Rostrum  extremely  long.  Dactyli  of  ambulatory  legs  longer  than  the  propodi StenorynChus 

O'.  Rostrum  short.  Dactyli  of  ambulatory  legs  shorter  than  the  propodi Podocliela 

B'.  Carapace  usually  subtriangular.  External  maxillipeds  with  the  merus  at  least  as  broad  as  ischium  and 
the  palp  small.  Basal  joint  of  antenme  flattened  or  concave  ventrallv. 

C.  No  postocular  spine  or  tooth Aminas 

C'.  A postocuiar  spine  or  tooth. 

D.  Eye-stalks  long  and  slender Ewcinet.ops 

D'.  Eye-stalks  not  long  and  slender. 

E.  Carapace  depressed,  the  branchial  regions  considerably  flattened  posteriorly  and  laterally,  so  that  their 
lateral  margins  are  visible  from  above  for  nearly  their  whole  length. 

F.  Postocular  spine  usually  large.  Hepatic  region  rather  remote  from  the  eye Colludes 

E'.  Postocular  spine  small.  Hepatic  region  approximating  the  eye Balrachonotus 

E'.  Carapace  higher  and  more  convex,  branchial  regions  not  remarkably  flattened,  their  lateral  margins 
for  the  most  part  invisible  in  a dorsal  view. 

F.  Rostrum  bifid  or  notched Enpiognatha 

F'.  Rostrum  simple. 

G.  No  spine  on  upper  margin  of  orbit -Inasimus 

G'.  A spine  on  upper  margin  of  orbit tnachoides 

A'.  Basal  joint  of  antenme  not  extremely  slender,  often  very  broad.  Eyes  with  orbits,  or  capable  of  concealment. 

B.  Basal  joint  of  antennae  truncate-triangular.  Eyes  without  true  orbits;  eye-stalks  very  short,  concealed 
beneath  a supraocular  spine. 

C.  Antennae  concealed  beneath  the  rostrum Epialtus 

( Antennae  not  concealed  beneath  the  rostrum Aeanilumyx 

h' . Basal  joint  broad,  usually  either  extensively  produced  outward  or  with  t or  2 distal  spines.  Eyes  with  orbits. 

C.  Orbits  rudimentary,  with  a large,  blunt,  cupped  postocuiar  process  into  which  the  eye  is  retractile,  but 
is  not  completely  concealed.  Eye-stalks  short. 

D.  Carapace  oval-oblong ; CUunnas 

D'.  Carapace  subtriangular. 

E.  Carapace  armed  with  spines  or  prominent  tubercles Scyramalhia 

E'.  Carapace  almost  smooth Pella 

C'.  Orbits  complete,  often  tubular,  completely  concealing  retracted  eye. 

D.  Meral  joints  of  ambulatory  legs  with  continuous  laminate  expansions. 

E.  Carapace  very  high  in  middle;  height  greater  than  half  the  width .Hem us 

E'.  Carapace  not  high;  height  less  than  half  the  width T/ioe 

It'.  Meral  joints  of  ambulatory  legs  without  continuous  laminate  expansions. 

E.  Fingers  spoon -shaped  at  tips. 

F.  Carapace  suboblong  or  suboval,  very  broad  in  front.  Orbits  directed  forward Pilhu 

F'.  Carapace  subtriangular,  narrow  in  front.  Orbits  directly  obliquely  forward. 

G.  Orbits  entire Telcuphrys 

G'.  Orbits  dentate  or  spined Hithrax 

E'.  Fingers  acute  at  tips. 

F.  Carapace  with  a series  of  lateral  spines  or  teeth SCenocionops 

F'.  Carapace  without  a series  of  lateral  spines  or  teeth. 

G.  Rostral  horns  contiguous. 

H.  Horns  long  and  slender Lcptopisa 

It'.  Horns  short,  broad  and  flat Lissa 

G'.  Rostral  horns  not  contiguous. 

It.  Preorbital  spine  extremely  long Picroceroides 

H'.  Preorbital  spine  not  extremely  long. 

J.  Orbits  tubular,  projecting Macrocceloma 

J'.  Orbits  with  closed  fissures,  but  not  distinctly  tubular  and  projecting Jlicrophrys 
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Genus  STENORYNCHUS  Lamarck. 

Leptopodia.  Leach,  Zool.  Misc.,  it,  15,  1815.  (Not  Leptopodia  Leach,  Edin.  Encyc.,  vn,  431,  1814. ) 

Stenorynchus  Lamarck,  Hist.  Nat.  Anim.  sans  Vert.,  v,  236, 1818  (part).  (Not  Stenorhynclius  Latrcille,  1825,  nor  Stenorynchus 
Milne  Edwards,  1834. ) 

Carapace  triangular,  longer  than  broad.  Rostrum  very  slender,  flattened,  longer  than  the 
carapace,  its  lateral  margins  spinuliferous.  Orbits  not  defined;  postorbital  spine  small.  Eyes  short 
and  not  retractile.  Basal  joint  of  antenna  very  slender;  flagellum  for  the  most  part  concealed  beneath 
the  rostrum.  Epistome  very  large.  Ischium  of  external  maxillipeds  produced  at  its  antero-internal 
angle;  merus  somewhat  obcordate,  bearing  the  next  joint  at  its  external  angle.  Abdomen  in  male 
six-segmented,  in  female  five-segmented.  Chelipeds  long  and  slender,  with  merus,  carpus,  and  palm 
subcylindrical;  fingers  much  shorter  than  palm,  inner  margins  dentate.  Ambulatory  legs  extremely 
long  and  slender,  especially  the  dactyli.  All  the  legs  spinuliferous. 

Stenorynchus  Sagittarius  (Fabricius).  Arrow  Crab;  Arana  del  mar. 

Cancer  Sagittarius  Fabricius,  Ent.  Sys.  emend,  et  auet.,  n,  442,  1793  (part). 

Leptopodia  sagittaria  Leach,  Zool.  Misc.,  ii,  16,  pi.  67,  1815. 

Stenorynchus  seiicornis  Lamarck,  Hist.  Nat.  Anim.  sans  Vert.,  v,  237,  1818. 

Stenorynchus  Sagittarius  Rathbun,  Proc.  Biol.  Soc.  Wash.,  xi,  158,  1897. 

Carapace  naked.  Length  of  rostrum  varying  from  slightly  longer  than  carapace  to  twice  as  long. 
Propodus  of  cheliped  usually  about  2.6  times  the  length  of  dactylus,  but  varies  from  2.5  to  4 times. 
Ambulatory  legs  of  first  pair  from  8 to  8.6  times  the  length  of  carapace. 

Carapace  striped  with  bands  of  white,  brown,  and  black,  which  extend  backward  from  median 
line  to  posterior  margin.  Fingers  blue,  their  teeth  orange.  Spines  of  rostrum  and  feet  orange  red. 

Dimensions  of  male:  Length  of  carapace  and  rostrum,  45.8  mm.;  length  of  rostrum,  28.2  mm.; 
width  of  carapace,  19  mm. 

From  off  Cape  Hatteras,  North  Carolina,  to  Rio  de  Janeiro,  Brazil;  Bermudas;  Mediterranean; 
West  Africa.  It,  has  been  found  in  depths  varying  from  2 to  814  fathoms,  but  occurs  usually  in  less 
than  50  fathoms.  Porto  Rico:  San  Antonio  Bridge,  San  Juan;  Mayaguez  Harbor,  75  to  76  fathoms, 
station  6063;  off  Vieques,  6 fathoms,  station  6096. 

Genus  PODOCHELA  Stimpson. 

Podochela  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  VII,  194,  1860. 

Carapace  somewhat  depressed,  elongate;  gastric  region  narrow,  swollen.  Rostrum  arcuate  or 
triangulate,  sometimes  prolonged  in  a spine,  or  very  short  and  bilobed.  Eyes  with  short,  stout  pedicels, 
which  terminate  above  in  a prominent  tubercle;  cornea  oblique,  more  projecting  above  than  below. 
Postorbital  tooth  remote  from  eye  and  either  well  developed  or  reduced  to  a granule.  Basal  article 
of  an  ten  me  very  narrow,  longitudinally  sulcate  in  middle.  Sternum  of  male  either  nearly  smooth  or 
deeply  channeled  bet  ween  the  segments;  of  female  concave,  deep,  margins  elevated,  laminate,  forming 
a capsule.  Abdomen  of  male  with  last  two  segments,  of  female  with  last  three  segments,  coalesced. 
Chelipeds  of  moderate  length,  merus  curved,  trigonal;  palm  either  slender  or  dilated.  Ambulatory 
legs  slender,  subprehensile. 

Key  to  the  Porto  Rican  species  of  the  genus  Podochela. 


A.  Rostrum  thick,  flat  underneath macrodera 

A'.  Rostrum  thin,  hollow  underneath nisei 


Podochela  macrodera  Stimpson. 

Podochela  macrodera  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn,  196, 1860;  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  191,  pi.  xxxiv, 
f.  3,  1879. 

Cardiac  region  depressed,  bearing  one  low  tubercle;  gastric  region  with  two  median  tubercles; 
hepatic  region  swollen,  its  tubercle  very  small;  a small  tubercle  on  pterygostomian  region.  Rostrum 
short,  thick,  subtriangular,  obtuse,  flat  above,  margins  inclined.  Basal  antennal  joint  much  narrower 
anteriorly  than  posteriorly,  margins  thick  and  convex,  united  for  anterior  third.  Sternum  of  male 
with  smooth  convex  segments  separated  by  shallow  grooves;  in  front  of  the  abdomen  are  two  white- 
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tipped  tubercles.  First  abdominal  segment  in  male,  and  first  and  second  in  female,  with  a white 
median  tubercle.  Chelipeds  of  male  stout,  propodi  much  dilated,  fingers  widely  gaping.  Ambulatory 
legs  of  first  pair  about  2.5  times,  of  second  pair  about  1.66  times,  of  fourth  pair  about  1.33  times  the 
length  of  carapace.  Propodus  of  last  three  pairs  scythe-shaped;  that  is,  the  distal  portion,  or  that 
against  which  the  daetylus  folds,  is  curved. 

Dimensions  of  male:  Length,  15.2  mm.;  width,  11  mm. 

Bahamas;  Florida  Keys;  West  Indies.  Depth,  2 to  14J  fathoms.  Porto  Rico:  Off  Vieques,  14 
fathoms,  station  6085;  off  Culebra,  14|  fathoms,  station  6086. 

Podochela  riisei  Stimpson. 

Podncheln  riisei-  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn,  1%,  pi.  ii,  f.  6,  18G0. 

Carapace  with  a cardiac  and  a gastric  spine;  a gastric,  tubercle  in  front  of  spine;  also  a flattened 
spine  on  the  hepatic  region  pointing  downward.  Rostrum  hood-shaped,  with  a median  carina.  Supra- 
orbital margin  thickened.  Postorbital  tooth  small,  tuberculate;  behind  and  below  it  a small  tubercle. 
Basal  antennal  joint  deeply  concave,  with  thin  laminate  margins,  forming  a subacute  angle  anteriorly; 
broader  posteriorly,  postero-lateral  angle  dilated.  Pterygostomian  ridge  laminate.  Sternum  of  male 
with  segments  flattened,  separated  by  deep  grooves;  area  in  front  of  abdomen  protuberant,  bitubercu- 
late.  Chelipeds  in  both  sexes  slender,  man  us  not  dilated,  fingers  in  contact.  First  pair  of  ambulatory 
legs  much  stouter  than  the  others,  about  3 times  the  length  of  carapace;  second,  third,  and  fourth 
pairs  decreasing  regularly  in  length,  the  second  pair  a little  more  than  twice,  the  fourth  pair  nearly  1.6 
times  the  length  of  carapace;  propodi  thickened  distally,  dactyli  slightly  curved.  Carapace  and  legs 
ornamented  with  tufts  of  curled  hair. 

Dimensions  of  male:  Length,  14.6  mm.;  width,  11.2  mm. 

From  Cape  Hatteras  to  Florida  Keys;  Gulf  of  Mexico;  Bahamas;  West  Indies;  Bermudas.  Depth, 
3 to  49  fathoms.  South  of  Pernambuco,  30  to  350  fathoms  (Miers).  Off  St.  Thomas,  20  to  23 fathoms, 
station  6079;  off  Vieques,  6 to  15  fathoms,  stations  6091  and  6096  (Fifth  Hawk). 

Genus  .7EPINUS  Rathbun. 

Apocremnus  A.  Milne  Edwards,  Crust.  Reg.  Hex.,  184,  1878.  (Name  preoccupied.) 

JEpirnts  Rathbun,  Proc.  Biol.  Soc.  Wash.,  xi,  163,  1897. 

Carapace  short,  wide  behind,  very  narrow  in  interorbital  region.  Rostrum  short,  subtruncate, 
with  a median  emargination.  Upper  orbital  border  very  high;  no  postorbital  angle.  Eye  peduncles 
short,  with  a flat  upper  surface,  a tubercle  on  anterior  margin  and  another  at  emargination  of  cornea. 
Extremity  of  basal  article  of  antenna  visible  at  sides  of  front;  its  outer  distal  angle  sharp.  Merus  of 
maxillipeds  somewhat  L -shaped,  produced  at  anterior  outer  angle  and  posterior  inner  angle.  The 
last  two  abdominal  segments  in  male  and  the  last  three  in  female  are  coalesced.  Chelipeds  short 
and  feeble.  Ambulatory  legs  short;  meral,  carpal,  and  propodal  joints  thickened  in  middle;  dactyli 
slender,  folding  against  propodi. 

TEpinus  septemspinosus  (A.  Milne  Edwards). 

Apocremnus  septemspinosus  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  185,  pi.  xxxv.  f.  5,  1879. 

AEpinus  septemspinosus  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  254,  1898. 

The  carapace  and  feet  bear  a few  hooked  hairs.  Gastric  region  very  narrow  and  high;  it,  as 
also  the  cardiac  region,  is  surmounted  by  a very  stout  erect  spine;  a third  median  spine,  shorter  and 
directed  backward,  is  situated  on  first  article  of  abdomen.  Each  branchial  region  carries  an  erect  spine. 
Two  shorter  spines  directed  forward  surmount  orbital  border.  The  gastric  region  bears,  in  front  of 
median  spine,  three  or  four  small  tubercles,  one  or  two  median,  and  one  lateral;  outside  these  there 
is  a triangular  laminate  tooth  or  spine.  Otherwise  the  surface  is  smooth.  The  hepatic  region  termi- 
nates below  in  a laminate  tooth;  subbranchial  margin  dentate.  Front  very  short  and  formed  of  two 
rounded  lobes  separated  by  a narrow  cut.  Antennulary  fossettes  extend  nearly  to  extremity  of  front, 
separated  by  a partition  developed  interiorly  in  a triangular  tooth.  Basal  article  of  antenna  very 
deep,  with  a prominent  crest  below,  which  near  the  anterior  end  bifurcates,  the  longer,  outer  branch 
continuing  to  epistome  where  it  terminates  in  a lobe.  Exognath  of  outer  maxillipeds  toothed  on 
outer  margin.  Sternum  of  male  with  prominent  transverse  crests.  Abdomen  of  female  ] tied,  and 
with  a smooth  median  carina;  terminal  portion  tuberculate.  Chelipeds  granulate;  margins  of  merus 
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tuberculate;  palms  slender;  fingers  gaping  slightly  in  male.  Ambulatory  legs  tubercnlate  below; 
dactyli  hairy. 

Length  o£  carapace  of  male,  10  mm.;  width,  8 mm. 

Gulf  of  Mexico;  Florida  Straits;  Bahama  Banks.  Depth,  14f  to  37  fathoms.  Off  St.  Thomas, 
20  to  23  fathoms,  station  6079;  off  Culebra,  14|  to  15J-  fathoms,  stations  6086,  6087,  6093;  off  Vieques, 
15  to  21  fathoms,  stations  6089,  6091,  6092. 

Genus  EUCINETOPS  Stimpson. 

J??flcmefop$-Stimpson,  Arm.  Lye.  Nat.  Hist.  N.  Y.,  vn,  191,  I860. 

Carapace  oblong.  Rostrum  small,  bifid,  little  deflexed.  Eyes  very  long,  reaching  much  beyond 
the  margins  of  the  carapace.  Orbits  small,  inclosing  only  base  of  eye  peduncles;  external  angle  acute, 
spiniform;  superior  margin  with  one  fissure,  without  teeth  and  spines.  Antennular  foss:e  not  deep, 
round,  margins  obtuse.  Basal  article  of  external  antennae  small,  armed  at  external  angle  with  a minute 
tooth  or  spine;  movable  part  depressed,  first  and  second  articles  very  broad.  Epistome  very  short  or 
wanting.  Buccal  cavity  very  broad  anteriorly.  Merus  of  outer  maxillipeds  longer  than  broad,  outer 
front  angle  prominent;  palpus  swollen  at  base;  exognath  reaching  beyond  endognath  anteriorly. 

Eucinetops  blakiana  Rathbun. 

Eucinetops  blakiana  Rathbun,  Proo.  IT.  g.  Nat..  Mus.,  xix,  13,  1896. 

Antero-lateral  margins  slightly  converging  anteriorly,  nearly  straight.  Surface  uneven;  median 
regions  elevated,  hepatic  region  depressed,  separated  from  branchial  by  a deep  hollow  and  a marginal 
sinus.  Antero-lateral  margin  tuberculate,  a spine  at  postern-lateral  angle;  a few  additional  tubercles 
on  upper  surface  of  branchial  region.  Front  depressed,  with  two  rounded  lobes,  tipped  with  a small, 
sharp  spine  and  separated  by  a V-shaped  sinus.  Outer  orbital  tooth  longer  than  broad,  acute, 
upturned,  separated  from  upper  margin  of  orbit  by  a narrow,  rounded  sinus.  Eye-stalks  filling  orbit, 
tapering  to  near  cornea;  tip  sliglitly  enlarged.  Antero-external  lobe  of  first  movable  joint  of  antennae 
moderately  developed,  not  reaching  end  of  rostrum.  Abdomen  composed  of  seven  free  segments  in 
both  sexes;  in  the  male  constricted  at  fifth  segment;  sixth  segment  with  convex  lateral  outlines; 
seventh  rounded,  broader  than  long.  Chelipeds  small,  smooth,  and  shining;  merus  sub  trigonal; 
carpus  with  a tubercle  above,  near  merus;  hands  compressed,  margins  converging  toward  fingers. 
Ambulatory  legs  subcvlindrical;  dactyli  very  slender  and  much  curved.  Carapace  and  ambulatory 
legs, clothed  with  hair. 

Length  of  female,  6.4  mm.;  width,  4.6  mm. 

Arroyo;  one  immature  female.  This  specimen  differs  from  the  types  in  having  a small  spine  at 
outer  angle  of  basal  joint  of  antennae.  In  the  types  the  tooth  at  that  angle  is  more  strongly  developed 
in  the  male  than  in  the  two  adult  females.  Port  Royal,  Jamaica  (type  locality);  Bahama  Banks. 

Genus  COLLODES  Stimpson. 

Co^odes  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vix,  193,  1860. 

Carapace  ovate- triangulate.  Rostrum  short,  entire  or  bifid.  Postorbital  process  large,  triangular, 
separated  from  supraorbital  arch  by  a deep,  open,  marginal  fissure.  Eyes  of  moderate  length, 
partially  retractile.  Basal  joint  of  antenna  with  a terminal  tooth  or  spine  and  two  margins  more  or 
less  dentate,  the  inner  margin  in  a plane  at  right  angles  to  the  outer;  flagellum  longer  than  rostrum. 
Merus  of  outer  maxillipeds  obcordate,  deeply  cut  on  distal  margin,  strongly  produced  at  outer  and 
inner  angles.  Chelipeds  of  moderate  length;  merus  trigonal,  curved.  Ambulatory  legs  of  moderate 
length,  the  first  pair  a little  more  than  twice  the  length  of  carapace;  second  pair  about  the  same 
length  as  first,  sometimes  longer;  third  pair  usually  shorter  than  either;  four+h  pair  the  shortest. 
Dactyli  styliform,  capable  of  being  folded  against  penultimate  joints,  and  so  forming  a sort  of  anchor  by 
which  the  animal  can  attach  itself  to  foreign  substances. 

Abdomen  of  male  with  six,  of  female  with  five  segments.  Surface  usually  hairy,  the  hairs  col- 
lecting and  retaining  particles  of  mud;  upper  surface  of  legs  furnished  with  curved  hairs,  lower  surface 
with  long,  straight  hairs  or  bristles. 
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Keg  to  the  J'orlo  liican  species  of  the  genus  Collodes. 


A Carapace  more  or  lessgranulate inermis 

A'.  Carapace  smooth r leris 


Collodes  inermis  A.  Milne  Edwards. 

Collodes  inermis  A.  Milne  Edwards,  Crust.  Resj.  Ilex.,  171),  187S,  pi.  xxxn.  f.  1,  1879. 

Carapace  flattened,  coarsely  granulate  on  frontal  region,  the  posterior  portion  of  the  carapace 
including  the  most  protuberant  part  of  cardiac  region  and  the  outer  and  lower  portions  of  the 
branchial  and  hepatic  regions;  a few  granules  in  center  of  gastric  region;  otherwise  smooth;  no  spines 
nor  tubercles  on  median  line.  Rostrum  with  two  blunt  teeth  separated  by  a narrow  sinus.  Inter- 
antennular  tooth  small.  Postorbital  tooth  subtriangular,  anterior  margin  convex,  posterior  somewhat 
concave.  Sternum  granulate;  abdomen  nearly  smooth,  first  segment  with  a median  tubercle.  Basal 
joint  of  antenna  narrows  anteriorly,  its  outer  margin  denticulate;  the  vertical  plate  near  its  inner 
margin  is  thick  and  unarmed,  and  anteriorly  forms  a rounded  lobe.  Chelipeds  smooth ; palm  thick; 
fingers  gaping,  irregularly  toothed.  Ambulatory  legs  very  slender, 
especially  terminal  joints. 

Length  of  male,  8.7  mm.;  width,  7 mm. 

Brazil,  lat.  11°  4fK  S.,  long.  37°  277  W.  (type  locality);  Martin- 
ique ( Aurivillius).  Depth,  8J  to  30  fathoms.  Porto  Rico:  Mayaguez 
Harbor,  12  to  18  fathoms,  station  6061;  off  Puerto  Real,  81  fathoms, 
station  6074. 

Collodes  levis,  sp.  now 

Carapace  narrow,  moderately  convex,  pubescent,  smooth,  with- 
out spines,  tubercles,  or  granules.  Rostrum  with  a median  sulcus, 
margin  having  a minute  emargination  forming  two  small  lobes.  Jnter- 
antennular  tooth  little  developed.  Postorbital  tooth  very  small  for 
the  genus,  reaching  only  about  one-third  the  length  of  the  eye-stalk. 

The  hasal  antennal  joint  has  the  vertical  plate  along  inner  margin 
strongly  protuberant  anteriorly  and  entire;  outer  margin  feebly  den- 
ticulate. Chelipeds  feeble,  smooth;  palm  subcylindrical ; fingers  as  long  as  palm,  entire,  slightly 
gaping.  Sternum  and  abdomen  smooth,  pubescent. 

Dimensions  of  male:  Length,  5.4  mm.;  width,  4 mm.;  ovigerous  female,  length,  5.5  mm.;  width, 
4.6  nun. 

Off  Vieques,  15  fathoms,  station  6091;  three  females,  types  (Cat,  No.  23772).  Off  Culebra,  14f  to 
15j  fathoms,  stations  6086  and  6087,  1 male,  1 female;  off  Vieques,  16  fathoms,  station  6092,  1 female. 


Genus  BATRACHONOTUS  Stimpson. 

lUitmclioviihis  Stimpson,  Bull.  Mas.  Comp.  Zool.,  n,  122,  1871:  A.  Milne  Edwards,  Crust,  Reg.  Mex.,  180,  1878. 

Carapace  triangular,  broadly  expanded  behind,  especially  in  male;  surface  rough  with  granula- 
tions; gastric,  cardiac,  and  branchial  regions  strongly  protuberant;  cervical  depressions  deep  and 
broad,  giving  carapace  a superior  outline  much  like  that  of  a frog’s  back.  Rostrum  very  short,  scarcely 
projecting  beyond  the  walls  of  antennulary  fossa.1,  slightly  emarginated  at  the  middle.  Basal  joint  of 
antennae  with  dentate  margins  and  a small  tooth  or  spine  at  anterior  extremity.  Postorbital  spine 
small,  close  to  eye.  Merus  of  outer  maxillipeds  broad,  with  prominent  outer  and  inner  front  angles. 
Last  two  segments  of  abdomen  in  male  and  last  three  in  female  anchylosed.  Ambulatory  legs  of  first 
pair  very  long  in  male,  more  than  twice  as  long  as  those  of  second  pair;  posterior  pairs  very  short, 
in  the  female  all  the  ambulatory  legs  are  short.  Dactyl i rather  long. 

This  genus  is  very  closely  allied  to  Collodes , from  which  it  differs  chiefly  in  its  carapace,  broader 
posteriorly,  its  smaller  postorbital  tooth,  in  shape  of  the  hepatic  region,  which  is  angular  in  outline 
instead  of  rounded,  the  anterior  margin  being  at  right  angles  to  median  line,  in  the  merus  of  the  max- 
illipeds, which  has  the  inner  lobe  more  produced  and  transverse  than  in  Collodes,  and  in  the  great 
length  of  the  first  ambulatory  legs  of  the  male. 
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Key  to  the  Porto  Rican  species  of  the  genus  Batraehonotus. 


A.  Regions  surmounted  by  a spine .frayosus 

A'.  Regions  not  surmoun  ted  by  a spine . bmsilieiisis 


Batraehonotus  frag'osus  Stimpson. 

Batrackonotvs  frayosus  Stimpson,  Bull.  Mus.  Comp.  Zool.,  n,  122,  1871. 

Male:  Carapace  coarsely  t.uberculate,  especially  on  protuberant  portions.  Cardiac,  gastric,  and 
branchial  regions  each  surmounted  by  a stout  spine.  First  segment  of  abdomen  with  a spine.  Two 
large  tubercles  on  intestinal  region  just  above  posterior  margin,  and  many  tubercles  on  the  margin 
of  the  branchial  region;  also  a short  spine  on  subhepatic,  and  on  pterygostomian  region.  Rostrum 
formed  of  two  rounded  lobes  separated  by  a shallow  notch;  its  margin  and  the  supraorbital  margin 
denticulate.  Abdomen  and  sternum  granulate,  except,  for  a transverse  smooth  area  between  bases 
of  chelipeds. 

Chelipeds  a little  longer  than  carapace,  spinulous;  ischium  with  a distal  spine;  man  us  slightly 
compressed;  fingers  nearly  as  long  as  the  palm,  gaping  for  nearly  their  whole  length,  a large  tooth  in 
middle  of  p>ollex. 

Females  smaller,  narrower  behind  and  wider  in  front  than  males,  tuberculation  of  carapace 
more  uniform,  cardiac  area  devoid  of  a spine,  intestinal  region  without  large  tubercles.  First  ambulatory 
leg  very  little  longer  than  the  second,  about  1.5  times  length  of  the  carapace.  Abdomen  tuberculate 
or  granulate. 

Dimensions  of  male:  Length,  7.8  mm.;  width,  7 mm. 

Off  Cape  Hatteras  to  Florida  Straits  and  Gulf  of  Mexico  in  a depth  of  94  to  30  fathoms.  Off  St. 
Thomas,  20  to  23  fathoms,  station  6079;  off  Vieques,  14  to  10  fathoms,  stations  6085,  6091,  6092;  off 
Culebra,  14|  to  15  fathoms,  stations  6086  and  6093;  oft'  Humacao,  91  fathoms,  station  6098. 


Batraehonotus  brasiliensis  Rathbun. 

BdtrachnnntKs  bmsiUen.su  Ratlibun,  Proc.  U.  S.  Nat.  Mus.,  xvn,  54,  4894. 

Male:  Carapace  tuberculate  or  coarsely  granulate  on  the  protuberant  portions,  smooth  between; 
devoid  of  spines;  two  larger  tubercles  just  above  the  posterior  margin  and  near  the  median  line;  also 
one  on  the  subhepatic  and  on  the  pterygostomian  region.  Otherwise  as  in  P.  frayosus. 

The  female  differs  from  male,  as  in  the  species  B.  frayosus , in  being  relatively  wider  across  hepatic 
regions;  the  two  large  tubercles  near  posterior  margin  are  wanting. 

Dimensions  of  male:  Length,  4.5  mm. ; width,  4 mm.  Female  with  eggs:  Length,  7 nun.;  width, 
6 mm. 

Off  Rio  de  Janeiro,  dredged  (type  locality) ; San  .Tuan  Harbor,  Porto  Rico,  41  to  51-  fathoms,  station 
6054,  1 male.  This  is  the  'only  specimen  known  except,  the  type. 

Genus  EUPROGNATHA  Stimpson. 

Eujtra, gncitha  Stimpson,  Bull.  Mus.  Comp.  Zool.,  II,  4 22,  4874. 

Carapace  pyriform.  Rostrum  short,  with  two  small  teeth  or  horns.  Interantennulary  spine 
usually  present,  pointing  forward  and  downward  at  a much  lower  level  than  rostrum.  Basal  antennal 
joint  narrowly  triangular,  with  an  outer  and  an  inner  granulate  or  dentate  crest;  armed  at  anterior 
extremity  with  a slender  spine  reaching  forward  as  far  or  nearly  as  far  as  do  the  rostral  horns;  movable 
part  of  an  ten  use  exposed  from  its  insertion.  A spine  or  tubercle  on  orbital  arch.  Eye  peduncle  short, 
with  a tubercle  at  the  emargination  of  cornea.  Postocular  spine  reaching  beyond  extremity  of  eye. 
Herns  of  external  maxillipeds  somewhat  L-shaped,  strongly  produced  beyond  insertion  of  palpus  in 
front  and  at  postero-inner  angle.  Abdomen  of  male  with  last  two  segments  coalesced. 

Chelipeds  with  palms  dilated;  fingers  in  the  male  slightly  gaping.  Ambulatory  legs  of  first  pair 
much  the  longest,  the  others  decreasing  regularly  in  length.  Dactyli  long  and  slender,  more  than  half 
the  length  of  propodal  joints.  These  crabs  are  almost  naked,  the  ambulatory  legs  with  a few  curled 
sehe  above. 
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Key  to  the  Porto  Rican  species  of  the  genus  Euprognatha. 


A.  Interantennular  spine  equaling  or  surpassing  the  front rastetlifera 

A'.  Interantennular  spine  not  equaling  the  front gracilipcs 


Euprognatha  rastellifera  Stimpson. 

Euprognatha  rastellifera  Stimpson,  Bull.  Mils.  Comp.  Zool.,  n,  123,  1871;  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  3 S3,  1878,  pi. 

xxxiii,  f.  2,  1879;  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  253,  1898. 

Euprognatha  rastellifera  spinosa  Rathbun,  Prop.  IT.  S.  Nat.  Mus.,  xvn,  55,  1894. 

Carapace  granulate,  a tubercle  or  spine  on  the  gastric,  cardiac,  and  each  branchial  region  and  on 
supraorbital  margin.  Postorbital  projection  dentiform,  tapering  to  a slender  point.  Frontal  teeth 
short,  triangular;  basal  antennal  joint  terminating  in  a slender  spine  directed  obliquely  forward  and 
equally  advanced  with  the  front.  Interantennular  spine  inclined  downward,  equaling  or  surpassing 
the  front.  A few  small  spines  on  sides  of  branchial  and  on  hepatic  and  pterygostomian  regions. 
Sternum  regularly  granulated,  except  on  concave  portion  between  the  ehelipeds.  Chelipeds  nearly 
twice  as  long  as  carapace,  granulate  or  spinous;  man  us  swollen;  lingers  more  than  half  the  length  of 
palm,  gaping,  though  narrowly,  for  two-thirds  their  length.  Ambulatory  legs  granulate,  with  tufts  of 
curled  setee  and  often  small  spines. 

Length  of  male,  14.4  mm.;  width,  12  mm. 

From  off  Marthas  Vineyard  to  the  Gulf  of  Mexico  and  Caribbean  Sea,  in  15  to  387  fathoms. 
Mayaguez  Harbor,  Porto  Rico,  220  to  225  fathoms,  station  6070,  1 male,  of  the  form  described  by  me 
in  1894  as  E.  rastellifera  spinosa,  which  may,  however,  represent  the  typical  species. 

Euprognatha  gracilipes  A.  Milne  Edwards. 

Euprognatha  gracilipp.s  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  184,  1878;  pi.  xxxv,  f.  3,  1879. 

Branchial  region  less  swollen  and  hepatic  region  more  prominent  than  in  E.  rastellifera. 
Carapace  densely  granulous,  the  granules  of  varying  size  and  intermixed  with  tubercles,  of  which 
there  are  live  in  a transverse  row  on  gastric  region.  Gastric,  cardiac,  and  branchial  regions  tipped 
with  a cylindrical  spine;  a smaller  abdominal  spine.  Hepatic  region  with  a stout  spine.  Margins 
of  branchial  region  and  pterygostomian  ridge  armed  with  smaller  spines  and  tubercles.  Front 
having  a deep  median  groove  and  terminating  in  two  small  triangulate  teeth;  spines  of  antennal  joint 
slender,  equaling  or  not  quite  reaching  front;  interantennal  spine  very  short.  Supraorbital  arches 
very  thick  and  well-marked,  tipped  with  a spine  directed  diagonally  forward  and  outward.  Postorbital 
spines  also  much  more  oblique  than  in  E.  rastellifera.  A wide  prominent  lobe  diagonally  across  sides 
of  epistome.  Sternum  covered  with  large  tubercles.  Sternum  extended  over  bases  of  legs,  forming 
crenate  border  around  posterior  portion  of  carapace.  Chelipeds  about  1 .5  times  the  length  of  carapace, 
slender,  granulate.  Margins  of  merus  with  short  triangular  spines.  Fingers  very  slender  and  gaping. 
Ambulatory  legs  also  with  sharp  granules,  and  tufts  of  curled  hair  above. 

Length  of  male,  8 mm.;  width,  6.2  nnn. 

Gulf  of  Mexico,  Florida  Straits,  and  Caribbean  Sea;  depth  69  to  201  fathoms.  Mayaguez 
Harbor,  Porto  Rico,  75  to  120  fathoms,  stations  6063  and  6067. 

Genus  ANASIMUS  A.  Milne  Edwards. 

Anas! mus  A.  Milne  Edwards,  Crurt.  Reg.  Mex.,  350,  1880. 

Carapace  pyriform,  very  convex,  armed  with  spines;  rostrum  simple,  pointed,  directed  upward. 
Eyes  large.  Postorbital  spine  prominent.  Supraorbital  spine  present.  Basal  article  of  outer  antenna 
long  and  narrow,  terminating  in  a spine.  Exognath  of  outer  maxillipeds  broad  posteriorly,  very 
narrow  anteriorly;  merus  of  endognath  narrow  at  its  base,  deeply  cut  at  its  antero-internal  angle  for 
insertion  of  palpus,  and  strongly  aurieulate  behind  insertion.  Chelipeds  of  moderate  length,  the 
palms  swollen  in  male;  lingers  long,  slender,  and  curved  inward.  Ambulatory  legs  very  slender,  of 
nearly  equal  length  in  typical  forms  and  more  than  twice  the  length  of  carapace;  dactyl i long  and  in 
typical  species  unarmed. 
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Anasimus  fugax  A.  Milne  Edwards. 

Avasimus  fur/ax  A.  Milne  Edwards,  Crust.  R5g.  Mex.,  350,  pi.  xxxi  A,  f.  1,  1880. 

Carapace  longer  than  broad  and  bearing  on  median  line  three  erect  spines;  the  first  on  gastric 
region;  the  second,  of  same  size,  on  anterior  cardiac  lobe;  the  third,  smaller,  surmounts  posterior 
cardiac  lobe.  (This  one  is  obsolete  in  our  specimen,  which  is  smaller  than  the  type. ) The  first  article 
of  the  abdomen  carries  a fourth  spine.  Protogastric.  lobes  and  branchial  regions  armed  with  a spine. 
Surface  of  carapace  irregularly  granulate;  rostrum  about  one-fourth  the  entire  length  of  carapace, 
spinulous  above.  Upper  orbital  border  armed  with  a spine.  Basal  article  of  antenna  with  a terminal 
spine;  a spine  online  of  anterior  margin  of  eyes;  a few  smaller  spines  and  spin  ules  on  margins;  flagellum 
long.  Interantennulary  septum  prolonged  downward  in  a strong  triangular  tooth.  The  anterior  feet 
of  the  male  are  clothed  with  stiff  and  distant  hairs  and  bear  a number  of  spines,  chiefly  on  the  margins; 
fingers  of  chelae  in  contact  except  at  very  base.  Ambulatory  legs  cylindrical,  smooth,  and  hairy,  the 
first  two  pairs  of  same  length,  the  third  and  fourth  a little  shorter.  Sternal  plastron  and  abdomen 
granulate.  Abdomen  of  female  very  wide. 

Dimensions  of  male:  Length  of  carapace,  13  mm.;  width,  9 mm.;  total  width  with  the  feet 
extended,  75  mm.  (A.  Milne  Edwards.)  Length  of  Porto  Rican  male,  7.6  mm.;  width,  5.1  mm. 

Santa  Cruz,  115  fathoms;  Barbados,  56  and  82  fathoms.  Mayaguez  Harbor,  97  to  120  fathoms, 
station  6067,  1 male. 

Genus  INACHOIDES  Milne  Edwards  & Lucas. 

Inachoides  Milne  Edwards  & Lucas,  d’Orbigny’s  Voy.  dans  l’Amer.  Merid.,  vi,  part  1,  4,  1843. 

Carapace  longer  than  broad;  cardiac,  branchial,  and  gastric  regions  swollen.  No  preorbital  spine. 
Postorbital  tooth  present,  though  sometimes  very  small.  Rostrum  short  and  simple,  with  triangular 
base,  terminating  in  a spine.  Basal  antennal  joint  with  an  antero-external  tooth;  flagellum  exposed 
from  its  insertion.  Merus  of  outer  maxillipeds  cut  at  the  antero-internal  angle  for  insertion  of  palpus; 
antero-external  angle  rounded.  Abdomen  of  male  with  six  segments,  of  female  with  live.  Chelipeds 
enlarged;  palms  swollen.  Ambulatory  legs  slender,  of  medium  length,  the  first  pair  the  longest; 
subprehensile,  the  propodal  joints  more  or  less  enlarged  distally;  dactyli  curved,  folding  against  the 
propod  i. 

Inachoides  intermedius  Rathbun. 

I nachoides intermedins  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xvn,  57,  1894. 

Carapace  smooth  above,  or  nearly  so,  punctate;  regions  well  marked.  Rostrum  sulcate,  tipped 
with  a short  spine.  Postorbital  tooth  minute.  A tubercle  on  margin  of  hepatic  region,  on  pterygos- 
tomian,  and  on  subbranchial.  Basal  antennal  joint  with  a blunt  tooth  at  antero-external  angle. 
Sternum  of  male  with  a large  tubercle  on  either  side  between  bases  of  chelipeds.  Abdomen  of  female 
smooth,  punctate,  with  a median  earina.  Chelipeds  of  the  male  twice  as  long  as  carapace,  of  female  a 
little  longer  than  carapace;  a few  tubercles  on  manus,  which  is  subcylindrical;  fingers  in  male  two- 
thirds  as  long  as  palm,  in  female  equal  to  palm;  gaping;  each  with  a large  basal  tooth.  Ambulatory 
legs  hairy;  carpal  and  propodal  joints  considerably  enlarged  distally;  dactyli  falciform. 

Dimensions  of  male:  Length,  7.3  mni. ; width,  5.1  mm. 

Off  Rio  de  Janeiro,  Brazil,  dredged  (type  locality).  Porto  Rico:  Mayaguez;  Boqueron  Bay. 

Genus  EPIALTUS  Milne  Edwards. 

Epiallus  Milne  Edwards,  Hist.  Nat.  Crust.,  i,  344,  1834. 

Carapace  broad,  pentagonal  or  hexagonal,  almost  smooth,  with  two  or  more  lateral  projections, 
sometimes  very  largely  developed.  Rostrum  broad,  triangular  or  oblong,  bifid  or  entire.  Eyes  small. 
Preorbital  tooth  either  present  or  absent;  postorbital  small,  minute,  or  wanting.  Abdomen  of  male 
with  six  or  seven  segments;  of  female  with  five  or  seven  segments.  Basal  joint  of  antenna  triangular; 
movable  part  concealed  beneath  rostrum.  Merus  of  outer  maxillipeds  broad,  subquadrate,  notched  at 
antero-internal  angle  where  the  palpus  is  articulated.  Chelipeds  strong;  fingers  with  tips  excavate 
or  spoon-shaped;  in  the  male  either  gaping  or  in  contact.  Ambulatory  legs  stout,  subcylindrical, 
diminishing  successively  in  length  from  first  to  fourth;  propodi  sometimes  with  an  inferior  tooth  or 
bunch  of  setae;  dactyli  with  two  rows  of  spinules  beneath. 
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Epialtus  bituberculatus  Milne  Edwards. 

Epialtus  bitnberculalus  Milne  Edwards.  Hist.  Nat.  Crust.,  r,  815,  pi.  xv,  I.  11,  1834;  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  139, 
]il.  XXVII,  figs.  1,  2,  and  3,  1878,  and  synonymy;  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xvn,  1894,  07. 

Epialtus  sulcirostns  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn,  198,  1800;  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  141,  pi.  xxvri, 
f.  6, 187S. 

tEpialtm laupiroslris Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vu,  199,  1800;  A.  Milne  Edwards,  Crust.  E<?g.  Mex.,  141,  pi.  xxvn, 
f.  5,  1878. 

? Epialtus  minimus  Loekington,  Proe.  Cal.  Acad.  Sei..  vn,  July  17,  1870,  p.  77  (15),  1877. 

Epialtus  dilntatus  A.  Milne  Edwards,  Crust,  Reg.  Mex.,  140,  pi.  xxvn,  !'.  4,  1S78. 

Carapace  subpentagonal,  with  two  tubercles  on  gastric  region  and  two  lateral  teeth  or  lobes  very 
variable  in  shape  and  relative  size.  In  the  typical  form  the  lobes  are  separated  by  a shallow  sinus, 
the  carapace  is  distinctly  widest  at  the  posterior  lobe,  the  rostrum  is  triangular,  obtuse  and  entire.  In 
the  varieties  the  width  at  the  hepatic  region  may  equal  that  at  the  branchial  region,  the  anterior  lobe 
is  much  more  prominent  and  may  be  either  broad  and  obtuse  or  narrow  and  spiniform.  Sometimes 
one  lobe  or  both  has  a tubercle  on  its  anterior  margin.  The  rostrum  varies  in  length  and  shape,  and 
may  be  either  triangular  or  oblong,  and  entire  or  emarginate,  sometimes  constricted  near  the  base.  In 
the  typical  form  the  preorbital  teeth  are  obsolete,  but  are  present,  though  small,  in  some  of  the  varieties. 
Postorbital  tooth  wanting.  Abdomen  of  male  with  fourth  and  fifth  segments  fused. 

Chelipeds  variable;  propodus  in  typical  form  wide,  of  moderate  length,  widening  slightly  toward 
the  distal  end;  dactyl  us  with  a tooth  near  its  base;  in  the  varietal  forms  the  hand  may  be  cristate  and 
widening  rapidly  toward  the  lingers.  The  propodi  of  the  ambulatory  legs  have  a tuft  of  setse  on  the 
under  side  proceeding  from  a slight  prominence  nearer  distal  than  proximal  end,  but  are  without  the 
strong  tooth  near  base  represented  in  the  description  and  figure  of  E.  brasiliensis  given  by  Dana. 

In  1894  ( loc . oil.)  I gave  in  detail  the  variations  in  the  specimens  in  the  National  Museum,  and  I 
incline  to  think  that  the  species  is  subject  to  as  much  variation  as  is  Menxthim  monoceros  Latreille,  six 
varieties  of  which  are  given  by  Dana  under  as  many  specific  names. 

Dimensions:  Puerto  Real,  male,  length,  9.6  mm.;  width,  8 mm.;  ovigerous  female,  length,  7.1 
mm.;  width,  6 mm. 

From  Indian  River,  Florida,  to  Rio  de  Janeiro;  from  Southern  California  to  Chile.  Porto  Rico: 
Mayaguez,  1 female  (near  the  longirostris  form);  Puerto  Real,  1 male,  1 female,  1 juv.  (dilatatus  form) ; 
Arroyo,  1 male,  6 juv.  (bras  Mens  is  form);  Ensenada  Honda,  Culebra,  1 male  (near  the  longirostris 
form);  Fajardo,  I female  ( brasiliensis  form) . 

Genus  ACANTHONYX  Latreille. 

Acuiilhony. r Latreille,  Eneyc.  Moth.,  Hist.  Nat.,  Inseetes,  x,  698,  1S25. 

Carapace  elongate,  almost  smooth,  lateral  margins  toothed,  the  anterior  tooth  much  enlarged. 
Rostrum  with  two  flattened  divergent  horns.  Orbits  small,  entirely  filled  by  the  large  eye  peduncles. 
A preorbital  tooth.  An  ten  me  visible  at  the  sides  of  the  rostrum.  Merus  of  outer  maxillipeds  trans- 
verse, dilated  at  the  antero-external  angle,  notched  at  the  antero-internal  angle.  Legs  short,  rather 
stout.  Chelipeds  in  male  enlarged.  Ambulatory  legs  decreasing  in  length  successively  from  first  to 
fourth  pair,  compressed;  propodi  dilated,  the  posterior  margin  concave  and  setose  near  end,  at  broadest 
part  forming  a blunt  tooth  against  which  the  dactylus  fits  like  a claw;  dactyl i spinous  on  their  inner 
margin.  Abdomen  of  male  with  six  or  seven  segments. 

Acanthonyx  petiverii  Milne  Edwards. 

Acanthnnyx  petiverii  Milne  Edwards,  Hist,  Nat.  Crust.,  I,  343.  1834;  Dana,  Crust.  U.  S.  Expl.  Exped.,  I,  128,  pi.  V,  f.  6,  1852. 
Aonvlhonyx  emarginatus  Milne  Edwards  & Lueas,  d’Orbigny's  Voy.  l’Amer.  Merid.,  vr,  pt.  1,  p.  9,  1S43;  rx.pl.  v,  f.  2,1847. 
Aemittioni/x  debills  Dana,  Am.  Jour.  Sci.  (2),  XI,  272,  1851;  Crust.  U.'S.  Expl.  Exped.,  I,  127,  1852;  pi.  v,  t.  5,  1855. 

Carapace  oblong,  antero-lateral  angles  subrectangular,  obtuse,  frontal  region  triangular.  Two 
small  teeth  on  margin  of  branchial  region.  Carapace  almost  smooth;  three  obscure  setiferous  tubercles 
on  gastric  region,  one  on  the  cardiac,  and  one  on  the  intestinal  region;  these  tubercles  are  obsolete  in 
the  female,  but  the  setce  remain.  Lateral  teeth  and  rostrum  setiferous.  Rostrum  short,  deflexed, 
bifid.  Preorbital  lobes  obtuse,  elevated.  No  postorbital  tooth.  Basal  joint  of  antenme  unarmed,  the 
second  and  third  joints  subeylindrical,  attaining  end  of  rostrum;  flagellum  very  slender.  Chelipeds 
with  merus  subtriangulate;  carpus  with  an  external  crest  and  two  or  three  setiferous  tubercles;  manus 
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enlarged  and  compressed;  lingers  finely  dentate,  gaping  to  I he  extremity  in  male,  almost  entirely 
closed  in  female.  Ambulatory  legs  with  tufts  of  setae  on  extremities  of  joints;  meri  and  carpi  with 
a few  setiferous  tubercles  on  anterior  or  upper  margin.  Abdomen  with  fourth  and  fifth  segments 
coalesced  in  both  sexes. 

Length  of  male,  18  mm.;  width,  12.5  mm. 

Bahamas;  West  Indies;  Brazil;  Cape  St.  Lucas  to  Chile.  Arroyo,  Porto  Rico;  Aguadilla 
(( iundlach) . 

Genus  CHORINUS  (Leach  MS.)  Latreille. 

Chorinus  (Leach  ms.)  Latreille,  Encyc.  Meth.,  Hist.  Nut.  Insect.es,  x,  139  and  099,  1S25. 

Carapace  oblong-oval.  Rostrum  with  two  slightly  divergent  horns.  Preorbital  spine  stout, 
postorbital  small,  dentiform,  remote  from  the  orbit.  Two  superior  orbital  spines.  Basal  antennal 
segment  short  and  narrow;  flagellum  short,  concealed  beneath  the  rostrum.  Outer  maxillipeds  with 
the  ischium  advanced  at  the  antero-internal  angle;  merus  rhomhoidal,  outer  angle  much  produced, 
antero-internal  margin  oblique,  ending  posteriorly  in  a slight  tooth.  Abdomen  (of  male  at  least) 
with  seven  segments.  Chelipeds  elongate.  Ambulatory  legs  of  first  pair  long,  remaining  pairs 
very  short. 

Chorinus  heros  (Herbst). 

Cancer  herns  Herbst,  Natur.  Krabben  it.  Krcbse,  it,  16.9,  pi.  xlii,  f.  1,  1796. 

Chorinus  hems  (Leach  .ms.)  Latreille,  Encyc.  Meth.,  Hist.  Nat.,  Insectes,  x,  139, 1825:  Milne  Edwards  in  Cuvier’s  R.  Anim., 
Disciples  ed.,  Crust.,  85,  pi.  xxix,  1.  2. 

Carapace  pubescent,  convex,  posterior  two-thirds  smooth,  anterior  third  deflexed,  covered  with 
short,  blunt  tubercles  or  spines,  from  which  proceed  a tuft  of  coarse  hairs;  these  tubercles  are  continued 
part  way  on  the  rostrum.  Rostral  horns  stout,  more  or  less  incurved,  about  one-third  the  length  of 
remainder  of  carapace,  furnished  with  long  hairs,  which  are  very  abundant  on  inner  margin.  Pre- 
orbital spines  about  one-third  the  length  of  rostral  horns,  curved  and  directed  forward.  Marginal 
spines  two,  one  gastric  and  one  hepatic,  the  former  the  longer,  flattened,  both  curved.  Above  the 
orbit  are  two  tubercles  or  stout  spines,  the  anterior  the  larger  and  more  or  less  compound.  The 
branchial  region  has  a few  tubercles  at  anterior  angle  and  on  its  antero-lateral  margin.  Subhepatic 
and  pterygostomian  regions  tuberculate.  Basal  antennal  joint  with  a stout  spine  at  its  extremity  and 
a tubercle  on  lateral  margin,  and  in  the  same  line  there  is  a tubercle  near  angle  of  buccal  cavity;  first 
two  joints  of  flagellum  flattened,  the  first  joint  widening  at  its  distal  extremity.  Chelipeds  naked  and 
smooth,  attaining  a length  of  1.5  times  the  length  of  the  carapace  in  the  male;  merus  cylindrical ; 
man  us  compressed  and  slightly  dilated,  the  palmar  portion  about  twice  the  length  of  fingers.  Fingers 
gaping  slightly  for  their  distal  third.  Ambulatory  legs  stout,  pubescent  and  hairy,  the  first,  pair 
attaining  a length  greater  than  that  of  carapace;  second,  third,  and  fourth  pairs  much  shorter  and 
decreasing  regularly  in  length. 

Length  of  male,  according  to  the  figure  given  I >y  Milne  Edwards,  64  mm. ; width,  36.2  mm. ; length 
of  horns,  14.2  mm. 

Florida  Keys;  West  Indies;  Rio  Vermelho,  Bahia,  Brazil;  Bermudas.  Porto  Rico:  San  Antonio 
Bridge,  San  Juan;  Caballo  Blanco  Reef,  Vieques;  off  Vieques,  14  to  16  fathoms,  stations  6085  and  6092; 
off  Humacao,  94  fathoms,  station  6099.  Specimens  mostly  very  young.  Aguadilla  (Gundlach). 

Genus  SCYRAMATHIA  A.  Milne  Edwards. 

Amatlda  Roux,  Crust.  MOdit.,  pi.  nr,  1828,  with  accompanying  description.  (Name  preoccupied. ) 

Scyramathia  A.  Milne  Edwards,  Comptes  Rendus  de  l’Acad.  Sci.  Paris,  xci,  356,  1880. 

Anamathia  Smith,  Proc.  U.  S.  Nat.  Mus.,  vn,  1884,  493  (1885). 

Carapace  subtriangulate,  with  posterior  margin  rounded;  armed  with  spines  or  spines  and  tubercles. 
Preorbital  spine  usually  present;  postorbital  lobe  present.  Basal  antennal  joint  slender  and  either 
unarmed  or  with  one  or  more  spines.  Merus  of  outer  maxillipeds  truncated  distally,  and  slightly 
produced  at  the  antero-external  angle.  Chelipeds  usually  slender,  often  greatly  elongated  in  the  male. 
Ambulatory  legs  slender  and  elongated. 
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Scyramathia  hystrix  (Stimpson). 

Amathia  hystrix  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ir,  124,  1871.  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  '134,  1878;  200, 
pi.  xxviii,  f.  1,  1879. 

Anamathia  hystrix  Smith,  Proe.  U.  S.  Nat.  Mus.,  vn,  1884,  493  (1885). 

Carapace  convex,  covered  with  a tuberculiform  pubescence  and  armed  with  sixteen  long,  slender, 
and  sharp  spines — two  rostral;  four  median,  of  which  two  are  gastric,  one  cardiac,  and  one  intestinal; 
one  gastric  spine  on  either  side  of  the  median  line;  one  hepatic  on  the  margin;  and  three  branchial, 
of  which  one  is  on  the  margin.  Preorbital  spine  slender  and  much  shorter  than  other  dorsal 
spines;  postorbital  lobe  slightly  developed.  Basal  antennal  joint  with  a spine  at  antero-external  angle, 
a longer  spine  at  the  antero-external  angle  of  buccal  cavity.  Chelipeds  slender  and  weak,  shorter  and 
very  little  stouter  than  ambulatory  legs;  merus  cylindrical,  with  a terminal  spine;  carpus  with  an 
outer  spine;  nianus  slightly  compressed  and  widening  distally.  Fingers  toothed  throughout  their 
length,  very  little  gaping.  First  ambulatory  leg  much  the  longest;  all  very  slender;  the  meral  joints 
terminate  in  a spine. 

Dimensions  of  male:  Length,  including  rostrum,  31.2  mm.;  excluding  rostrum,  18  mm. ; breadth 
including  lateral  spines,  24.1mm.;  excluding  spines,  12.1mm.  (Stimpson.) 

Florida  Straits;  West  Indies.  Depth,  82  to  387  fathoms.  Mayaguez  Harbor,  Porto  Rico,  220  to 
225  fathoms,  station  6070;  1 female. 

Genus  PELIA  Bell. 

Pelia  Bell,  Proe.  Zool.  Soe.  London,  hi,  170,  1835. 

Carapace  pyriform,  swollen,  without  tubercles  and  covered  witty  a thin  coating  of  soft  hair. 
Rostrum  well  developed,  composed  of  two  rostral  horns,  united  at  base,  divergent  at  their  extremity. 
Upper  orbital  border  smooth,  without  a spine.  Basal  article  of  antennse  long,  slender,  and  forming 
only  an  incomplete  floor  of  orbit;  it  is  advanced  beyond  orbital  border  and  appears  on  borders  of 
rostrum;  flagellum  well  developed.  The  eye  folds  back  into  a fossette  hollowed  from  the  base  of  a 
tubercle  limiting  anterior  boundary  of  hepatic  region.  Merus  of  outer  maxillipeds  notched  at  front 
inner  angle  for  insertion  of  palpus.  Chelipeds  rather  long,  but  feeble;  fingers  sharp-pointed,  finely 
denticulate  and  in  contact  in  their  terminal  half;  movable  finger  with  a large  tooth  near  its  base,  which 
fits  into  an  excavation  in  the  pollex;  the  arm  has  a superior  crest.  First  pair  of  ambulatory  feet  much 
longer  than  the  others;  last  pair  very  small;  meral  joints  much  compressed,  and  having  a prominent 
crest  above;  dactyli  unarmed.  Abdomen  of  male  narrow,  with  seven  segments. 

Pelia  mutica  (Gibbes). 

Pisa  mutica  Gibbes,  Proe.  Amer.  Assoc.  Adv.  Sci.,in,  171,  1850. 

Pelia  mutica  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  177,  1860;  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  73,  pi.  xvi,  f.  2,  1875. 

Regions  elevated,  especially  gastric  and  cardiac,  which  is  surmounted  by  a rounded  prominence. 
Lateral  border  entire.  Rostrum  almost  two-fifths  as  long  as  rest  of  carapace;  a furrow  on  its  basal 
portion;  horns  more  or  less  divergent.  Basal  antennal  joint  with  or  without  a small  spine  at  its  outer 
extremity.  Chelipeds  in  male  about  as  long  as  body. 

Dimensions  of  male:  Length,  9.5  mm.;  width,  5.8  mm. 

Vineyard  Sound  to  the  west  coast  of  Florida;  Florida  Straits.  Porto  Rico:  Mayaguez;  Boqueron 
Bay;  off  Boca  Prieta,  8J  fathoms,  station  6075;  off  St.  Thomas,  20  to  23  fathoms,  station  6079.  Porto 
Rico  is  beyond  the  recorded  limit  of  this  species,  which  is,  however,  doubtfully  distinct  from  P.  rotunda 
A.  Milne  Edwards,  of  the  South  American  coast,  from  Brazil  to  Patagonia. 

Genus  HEMUS  A.  Milne  Edwards. 

Hcmus  A.  Milne  Edwards,  Crust.  R<5g.  Mex.,  88,  1875. 

Carapace  thick  and  swollen;  longer  than  wide.  Rostrum  small;  no  preorbital  spines;  orbit 
incomplete  below.  Second  and  third  articles  of  the  external  antennse  remarkably  wide  and  flat;  the 
multiarticulate  flagellum  inserted  at  the  external  angle  of  the  third  article.  Merus  of  outer  maxillipeds 
long  and  little  dilated  outwards;  exognath  very  wide  in  its  basal  and  middle  portion,  narrowing  toward 
its  extremity.  Chelipeds  small;  fingers  slightly  gaping,  strongly  bent  inward  toward  their  extremity, 
but  scarcely  spoon-shaped.  Ambulatory  legs  short,  but  very  strong;  merus  ornamented  with  cristiform 
prolongations;  dactyli  strong,  much  curved,  without  denticulations  below. 
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Hemus  cristulipes  A.  Milne  Edwards. 

Hemus  cristulipes  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  88,  pi.  xvi,  f.  1,  1875. 

Body  and  feet  almost  completely  smooth.  The  rostrum  is  wide,  short,  bicarinated  above,  bent 
downward,  and  bifurcated  at  its  extremity.  Upper  orbital  border  unarmed,  but  having  a narrow 
fissure;  the  post-orbital  cavity  into  which  the  eye  can  be  retracted  is  incomplete.  Basal  article  of  outer 
antennse  wide,  short,  and  not  spinulous;  a notch  separates  it  from  lower  border  of  carapace.  The 
carapace  sparsely  granulous;  very  swollen,  especially  in  cardiac  region,  which  is  markedly  prominent. 
Postorbital  portion  wide;  gastric  region  high;  branchial  regions  elliptical,  bearing  on  each  side  two 
subacute  prominences  directed  outward;  the  first  stronger  than  second.  Chelipeds  of  male  very 
small  and  smooth.  First  pair  of  ambulatory  legs  longer  and  stronger  than  the  others;  fifth  very  small. 
Merus  of  all  the  legs  very  wide,  having  above  a crest  and  below  a lamellar  prolongation  with  a crenu- 
late  and  arcuate  border;  other  joints  of  feet  small.  Abdomen  of  both  sexes  with  seven  free  segments, 
the  last  elongate  in  the  male. 

Dimensions  of  female:  Length,  7 nun.;  width,  5.7  mm. 

Gulf  of  Mexico;  Central  America.  Depth,  8£  to  27  fathoms.  Porto  Rico:  Off  Boca  Prieta,  8J 
fathoms,  station  6075;  off  Vieques,  15  fathoms,  statior  6091  off  Culebra,  15  fathoms,  station  6093. 

Genus  THOE  Bell 

Thoe  Bell,  Proe.  Zool.  Soc.  London,  in,  170,  1835. 

Plaiypes  Lockington,  Proc.  Cal.  Acad.  Sci.,  vn,  Mar.  20,  1876,  p.  11  (1),  1877. 

Carapace  of  moderate  width,  thick,  lobulate;  fronto-orbital  region  wide;  rostrum  small;  no  pre- 
orbital  spine;  orbital  border  unarmed.  Basal  article  of  antenna  large;  second  article  rather  flat  and 
attached  to  first  joint  near  rostrum,  but  at  a great  distance  from  orbit.  Exognath  of  outer  maxillipeds 
very  wide  in  middle.  Sternal  plastron  almost  circular.  Chelipeds  long  and  usually  strong;  hand  com- 
pressed; fingers  spoon-shaped,  gaping  in  the  adult.  Ambulatory  feet  wide,  decreasing  rapidly  in  length 
from  the  first  to  the  fourth;  meral  joints  with  longitudinal  crests;  last  two  joints  short  and  nodose. 

Key  to  the  Porto  Rican  species  of  the  genus  Thoe. 


A.  Carapace  and  basal  antennal  joint-  without  spines puclla 

A'.  Carapace  with  postero-latcral  spines;  basal  antennal  joint  with  two  distal  spines aspera 


Thoe  puella  Stimpson. 

Thoe puclla  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vn,  178,  1860;  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  122,  pi.  xix,  f.  3,  1873. 

Antero-lateral  margins  straight  or  nearly  so;  lobulations  of  dorsal  surface  well  marked,  covered 
with  bunches  of  granules  crowded  together.  Rostral  horns  separated  by  a deep,  narrow  fissure. 
Antenna;  fringed  with  long  hair;  basal  joint  as  wide  as  long,  with  antero-external  angle  a blunt  tooth. 
Arm  and  wrist  of  chelipeds  covered  with  fine  granulations,  the  arm  with  a line  of  tubercles  on  upper 
margin;  hand  smooth  and  shining  except  near  articulation,  where  it  is  granulate,  superior  margin 
sharp  for  its  proximal  half;  fingers  finely  serrulate  within;  a tooth  near  base  of  dactyl  in  male;  fingers 
rather  widely  gaping  in  adult  male;  narrowly  gaping  in  adult  female.  The  posterior  laminate  crests 
on  meral  joints  of  ambulatory  legs  longer  than  anterior  and  about  twice  as  wide;  their  upper  surfaces 
concave,  margins  undulate  and  finely  crenulate;  carpal  joints  have  a bilobed  anterior  crest  and  a tooth 
on  posterior  margin;  propodal  joints  with  a narrow  crest  on  each  side  and  a blunt  spihe  above. 

Color,  reddish,  or  a brilliant  red,  with  yellow  spots  (A.  Milne  Edwards). 

Dimensions  of  male:  Length,  10.4  mm.;  width,  9 mm. 

Florida  Keys;  West  Indies.  Reefs  at  Ponce,  Porto  Rico. 

Thoe  aspera,  sp.  nov. 

Carapace  more  elongate  than  in  T.  puella , the  gastro-cardiac  suture  is  farther  back,  or  halfway 
between  posterior  margin  of  carapace  and  posterior  margin  of  orbit.  Lobules  separated  by  shallower 
depressions  than  in  T.  puella;  protogastric  and  mesogastric  lobules  surmounted  by  high,  acute  tubercle; 
cardiac  lobule  with  a similar  but  lower  tubercle.  Postero-lateral  angle  with  a short  spine;  above  and 
anterior  to  the  spine,  a sharp  tubercle;  another  on  each  side  of  the  middle  near  posterior  margin;  and 
in  front  of  these  last  still  another  on  branchial  region.  Rostral  horns  curving  slightly  inward  and 
separated  by  a large  V-shaped  sinus.  Basal  antennal  joint  narrower  than  in  other  species  of  genus, 
considerably  longer  than  broad  and  armed  distally  with  two  spines,  outer  one  above  inner,  both 
visible  in  a dorsal  view;  outer  margin  concave,  a longitudinal  crest  at  outer  third;  both  crest  and 
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margin  finely  crenulate.  Cheliped  of  male  (perhaps  not  fully  developed)  rather  feeble.  The  arm, 
wrist,  and  proximal  fourth  of  palm  are  finely  granulate;  (he  arm  has  sharp  granulated  margins.  The 
greater  part  of  palm  is  smooth  and  shining;  three  times  as  long  as  wide;  the  lingers  gape  slightly  for 
two-thirds  their  length  and  are  finely  denticulate.  Crests  of  meral  joints  of  ambulatory  legs  of  about 
equal  width;  anterior  crest  has  one  or  two  teeth,  the  posterior  one  has  a 
rectangular  distal  prolongation.  The  carpal  joints  have  a triangular 
inner  tooth  and  a narrow  outer  crest.  Surface  sparingly  pubescent;  some 
longer  hairs  form  lines  on  rostrum  and  in  the  depressions  of  carapace. 

Dimensions  of  male:  Length,  10  mm.;  width,  8.2  mm. 

A male  and  a young  female  were  taken  at  Ensenada  Honda,  Culebra 
(Cat.  No.  23773).  This  species  is  readily  distinguished  by  its  spines  and 
sharp  tubercles  and  elongate  basal  antennal  joint. 


Genus  LISSA  Leach. 

L/.s'sa  Leach,  Zool.  Misc.,  it,  69,  1815. 

Ursula  Kafinesque,  Amer.  Monthly  Mag.,  Ill,  272,  Aug.,  1818. 


Fig.  10. — Thoe  as/icra,  male.  («) 
Carapace,  x 2.5.  (b)  Merus  of 
an  ambulatory  leg  of  right 
.side,  x 6. 


Carapace  very  convex;  surface  very  uneven;  mesogastric  region 
especially  elevated,  sides  of  gastric  and  branchial  regions  steep.  Preoc- 
ular spine  or  tooth  present.  Horns  of  rostrum  flattened,  contiguous,  truncate,  outer  extremities  of 
anterior  margin  forming  a small  lateral  lobe.  Orbit  with  a superior  and  an  inferior  closed  fissure; 
eyes  when  retracted  fitting  into  cup-shaped  inconspicuous  postorbital  lobe.  Basal  joint  of  antenna; 
much  enlarged,  entire,  distal  margin  of  outer  portion  united  with  front  margin  of  carapace.  Ischium 
of  outer  maxillipeds  inwardly  strongly  advanced;  merus  subtriangular,  dilated  outwardly;  a very 
shallow  sinus  at  articulation  of  palpus.  Chelipeds  with  palm  compressed,  sometimes  carinated; 
fingers  gaping  at  base  in  the  male.  Ambulatory  legs  of  moderate  length,  decreasing  rapidly  in  size 
from  the  first  to  last,  either  cristate  or  nodose;  dactyli  unarmed. 


Lissa  bicarinata  Aurivillius. 


Lissa  bicarinata  Aurivillius,  Kongl.  Sv.  Vet.  Akad.  Hand.,  Bd.  23,  No.  4,  54, 1889;  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ. 

Iowa,  iv,  255,  1898. 

Carapace  with  two  rounded  median  prominences,  one  gastric  and  one  cardiac,  the  former  much 
larger  and  higher.  From  the  gastric  prominence  two  ridges  run  divergently  backward  to  postero- 
lateral angles  of  carapace.  Both  the  median  prominences  and  ridges  are  indistinctly  tuberculate. 
Posterior  outline  arcuate  and  separated  from  blunt  postero-lateral  angles  by  a broad  rounded  sinus. 
Sides  of  branchial  and  gastric  regions  steep.  Outer  margin  of  branchial  region  with  abroad  and  shallow 
tooth  at  its  middle.  Outer  margins  of  hepatic  regions  almost  parallel.  Rostrum  wide,  deflexed,  sub- 
truncate, widening  at  extremity,  which  is  four-lobed;  median  lobes  rounded  and  separated  by  anarrow 
U-shaped  fissure;  outer  lobes  smaller,  blunt,  slightly  less  advanced  than  median.  Upper  surface  of 
rostrum  slightly  concave  in  a longitudinal  direction.  There  is  a short,  acuminate  preorbital  spine 
directed  obliquely  upward.  Legs  furnished  with  triangular  laminate  crests. 

Dimensions  of  ovigerous  female:  Length,  9.5  mm.;  width,  9.2  mm. 

Bahama  Banks;  St.  Bartholomew  (Aurivillius).  Mayaguez  Harbor,  4 to  6 fathoms,  station  6065; 
off  Vieques,  121  fathoms,  station  6095. 


Genus  TELEOPHRYS  Stimpson. 

Telcophrys  Stimpson,  Amer.  Jour.  Sci.  (2),  xxix,  133,  1860. 

Allied  to  Mitlirax , but  distinguished  by  the  character  of  the  orbits,  which  have  the  superior  and 
exterior  margins  entire,  and  not  armed  with  tubercles  or  spines.  There  is  sometimes  an  indication  of 
a superior  fissure  entirely  closed  up,  but  no  trace  of  an  exterior  one.  Basal  joint  of  external  an  ten  me 
rather  narrow  for  the  group  to  which  this  genus  belongs,  tapering  anteriorly,  armed  with  a slight 
tooth  at  antero-exterior  angle  and  another  still  smaller  at  middle  of  outer  margin.  Merus  of  outer 
maxillipeds  broader  than  ischium,  three-fourths  as  long,  and  notched  at  internal  angle  for  reception 
of  palpus.  Legs  cristate. 
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Teleophrys  ornatus,  sp.  nov. 

Carapace  longer  than  broad;  two  median  tubercles,  one  gastric  and  one  cardiac;  a stout  suberect 
spine  on  branchial  near  postero-lateral  angle;  three  very  small  spines 
on  lateral  margin  of  branchial  region;  a tubercle  on  margin  of  hepatic 
region;  two  stout  tubercles  above  posterior  margin;  lateral  margin  gran- 
ulated; a few  other  tubercles  and  tufts  of  hair  scattered  on  carapace. 

Kostral  teeth  small,  blunt;  preorbital  lobes  smooth,  rounded,  promi- 
nent; two  faint  sutures  evident  in  upper  margin  of  orbit.  Basal  joint 
of  antenna  with  an  antero-external  tooth  and  a tubercle  on  outer  mar- 
gin. Cheliped  of  female  very  feeble;  upper  margin  cut  into  laminate 
lobes;  wrist  also  ornamented  with  about  five  similar  lobes;  hand 
smooth,  tapering  distally;  fingers  gaping  a very  little  at  base.  Ambu- 
latory legs  with  a margin  before  and  behind  of  irregular  laminate  lobes, 
on  meral,  carpal,  and  propodal  segments;  dactyli  about  as  long  as  pro- 
podi,  strongly  curved,  acuminate,  denticulate. 

This  species  differs  from  T.  cristulipes  chiefly  in  its  longer  carapace  and  in  the  more  elaborate 
crests  on  the  legs,  which  are  present  on  the  posterior  as  well  as  the  anterior  margin. 

Length  of  female,  bearing  eggs,  5.6  mm. ; width,  4.7  mm. 

One  female  from  Mayaguez  Harbor  in  4 to  6 fathoms,  station  6065  (Cat.  No.  23774). 

Genus  MITHRAX  Latreille. 

Mithrax  Latreille,  Regne  Anim.  de  Cuvier,  in,  23,  1817. 

Trachonites  Latreille  in  Desmarest,  Diet.  Sei.  Nat.,  xxviii,  263,  1823. 

Mithraculus  White,  List  Crust.  Brit.  Mus.,  7,  1847. 

Carapace  subtriangular,  either  broader  than  long  or  slightly  longer  than  broad.  The  front  has 
two  small  rostral  horns,  often  pointed,  beside  which  are  other  spines  or  prominences,  either  preorbital 
or  antennal.  Orbital  borders  more  or  less  spinous  or  tuberculous.  Basal  article  of  antenna  wide, 
armed  in  front  with  two  or  three  strong  spines;  second  article  inserted  outside  the  orbit,  at  base  of 
rostrum.  Merus  of  outer  maxillipeds  wide  and  dilated  outwardly;  exognath  wide.  Sternal  plastron 
almost  circular.  Chelipeds  long  and  strong,  especially  in  male;  fingers  deeply  hollowed  out  at  tip, 
gaping  considerably  when  shut.  Ambulatory  legs  robust,  armed  with  spines  and  terminated  by 
hooked  fingers,  and  often  armed  with  spines  on  lower  surface.  Abdomen  of  male  formed  of  seven 


free  segments. 

Key  to  the  Porto  Rican  species  of  the  genus  Mithrax. 

A.  Carapace  without  oblique  parallel  branchial  sulci. 

B.  Manus  with  spines  or  spinules. 

C.  Carapace  nearly  naked  . - spinosissimus 

C.  Carapace  covered  with  setae. 

D.  Granules  of  carapace  concealed  by  the  dense  setae,  which  are  all  alike jiilosus 

D'.  Granules  of  carapace  not  concealed  by  the  set*,  which  are  of  two  kinds  and  varying  in  length plumosus 


B'.  Manus  without  spines. 

C.  Rostral  horns  blunt  or  tuberculiform. 

D.  Antero-lateral  prominences  four. 

E.  Carapace  and  wrist  smooth  or  nearly  so. 

F.  Basal  antennal  joint  with  two  teeth  or  spines .hispidus 

F'.  Basal  antennal  joint  with  three  teeth  or  spines Levimanus 

E'.  Carapace  and  wrist  distinctly  tuberculate. 

F.  Rostral  horns  about  as  long  as  broad .depresses 

F'.  Rostral  horns  shorter,  broader  than  long plcuracanllms 

D'.  Antero  lateral  prominences  three;  postero-lateral  one ruber 

C'.  Rostral  horns  sharp. 

D.  Rostral  horns  short. 

E.  Four  lateral  spines hempliiUi 

E'.Two  lateral  spines holdcri 

D'.  Rostral  horns  long  and  slender .. acutieornis 

A'.  Carapace  with  oblique  parallel  branchial  sulci. 

B.  Antero-lateral  margin  spilled. 

C.  Carapace  longer  than  broad cinctimnnus 

C'.  Carapace  broader  than  long . forceps 

B'.  Antero-lateral  margin  lobed. 

C.  Carapace  slightly  broader  than  long.  Postero-lateral  angle  rounded sculptus 

O'.  Carapace  much  broader  than  long.  Postero-lateral  angle  angular coryphc 

2d— F.  C.  B.  1900—5 


Fig.  11.  — Teleophrys  ornatus , 
female,  (a)  Carapace,  x 4. 
(b)  Ambulatory  leg,  x 8. 
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Mithrax  acuticornis  Stimpson. 

Mithrax  acuticornis  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ir,  116,  1870;  A.  Milne  Edwards,  Crust.  Rc5g.  Mex.,  98,  1875. 

Mithrax  ( Nemausa ) acuticornis  Rathbun,  Proe.  U.  S.  Nat.  Mus.,  xv,  260,  pi.  xxxvii,  f.  1,  1S92. 

Nemausa  rostrata  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  81,  pi.  xvn,  f.  4,  1875. 

Carapace  longer  than  broad,  armed  especially  on  posterior  and  lateral  portions  with  sharp  spines 
and  spinules.  Antero-lateral  margin  with  four  slender,  sharp  spines,  the  first  three  of  which  have  a 
smaller  anterior  spine;  a short  postero-lateral  spine.  Rostral  horns  in  large  specimens  two-fifths  as 
long  as  remainder  of  carapace,  in  small  specimens  relatively  shorter;  slender,  acuminate,  diverging. 
Preorbital  spine  acute,  obliquely  ascending;  postorbital  spine  equally  long;  two  shorter  spines  above 
and  two  below  the  orbit.  Antennal  joint  with  a long  antero-external  spine,  a third  or  more  as  long  as 
the  rostrum;  an  outer  spine  much  shorter;  a third  but  extremely  short  spine  at  the  base  of  the  second 
joint.  Arm  and  wrist  armed  with  very  sharp  spines;  hand  smooth.  Meral  and  carpal  joints  of 
ambulatory  legs  spinous,  the  spines  forming  two  marginal  rows  on  upper  surface. 

This  species  has  a strong  resemblance  to  young  M.  spinosissimus. 

Dimensions  of  male:  Entire  length  of  carapace,  21.4  mm.;  entire  width,  14.2  mm. 

Gulf  of  Mexico  and  Caribbean  Sea,  12  to  121  fathoms;  Bermudas.  Mayaguez  Harbor,  25  to  30 
fathoms,  station  6062,  1 young  female. 

Mithrax  spinosissimus  (Lamarck). 

Maia  spinosissima  Lamarck,  Hist.  Nat.  Anim.  sans  Vert.,  v,  241,  1818. 

Mithrax  spinosissimus  Milne  Edwards,  Mag.  Zool.,  ii,  pis.  2 and  3,  1832. 

Carapace  covered  with  spines  more  or  less  elongate,  which  tend  to  disappear  in  very  large  indi- 
viduals; surface  between  spines  smooth.  Rostrum  formed  of  two  short  and  slightly  divergent  horns. 
Preorbital  spines  sharp  and  directed  a little  upward.  Two  spines  on  basal  article  of  external  antennae. 
Orbital  border  cut  into  five  or  six  additional  spines.  Antero-lateral  margin  armed  with  five  or  six 
large  spines,  of  which  the  first  two  are  bifurcate.  Chelipeds  very  large.  Arm  and  wrist  spiny.  The 
upper  border  of  the  hand  has  a double  row  of  spines,  which  become  blunt  or  tuberculiform  with  age; 
the  inner  face  has  two  or  three  tubercles  near  the  wrist.  Ambulatory  legs  very  spinous.  Merus  of 
external  maxillipeds  deeply  cut  at  its  inner  angle. 

Color,  vinous  red,  with  yellowish  tints  (A.  Milne  Edwards). 

Dimensions  of  male:  Entire  length,  131.4  mm. ; entire  width,  136  mm.  This  is  the  largest  species 
of  the  genus.  Young  specimens  are  more  elongate  (longer  than  broad)  and  have  longer  horns. 

Bahama  Banks;  Florida  Keys;  West  Indies.  Bayamon  (Gundlach);  San  Juan  (G.  M.  Gray). 

Mithrax  pilosus  Rathbun. 

Cancer  aculeatus  Herbst,  Natur.  Krabben  u.  Krebse,  I,  248,  pi.  xix,  f.  104,  1790.  (Not  C.  aculeatus  O.  Fabricius,  1780.) 
Mithrax  aculeatus  Milne  Edwards,  Mag.  Zool.,  n,  1832. 

Mithrax  pilosus  Rathbun,  Proc..  U.  S.  Nat.  Mus.,  xv,  262,  pi.  xxxix.  1892. 

Carapace  wider  than  long  in  specimens  of  large  size,  but  in  small  specimens  the  length  and  width 
are  more  nearly  equal.  It  is  covered,  as  well  as  the  legs,  with  plumose  set®,  which  are  crowded  and 
conceal  the  surface;  when  removed,  they  disclose  flattened  granules.  Carapace  also  furnished  with 
spinose  tubercles  as  follows:  Three,  small,  arranged  longitudinally  each  side  of  median  line  just  behind 
rostrum;  four  transversely  on  gastric  region  in  two  distant  pairs;  one  further  back  on  median  line  of 
gastric;  three  forming  a triangle  on  cardiac;  nine  or  ten  scattered  on  each  branchial  region;  four  in  an 
arcuate  row  above  posterior  margin.  Lateral  spines  five  (the  fifth  postero-lateral),  stout,  triangular, 
tips  hooked  forward,  the  first  ones  often  double  or  triple,  especially  in  specimens  of  large  size.  Rostral 
horns  strongly  incurved  at  tips.  Preocular  spine  prominent,  upturned.  Three  other  orbital  teeth — one 
above,  one  below,  one  external.  Basal  antennal  joint  with  a long  antero-external  spine,  hooked 
inward;  on  outer  margin  a triangular  tooth;  another  at  insertion  of  second  joint.  Chelipeds  large; 
arm  and  wrist  very  spiny ; hand  with  a few  tubercles  or  spines  on  superior  margin  near  wrist.  Ambu- 
latory legs  stout;  meral  and  carpal  joints  spiny. 

Dimensions  of  male:  Entire  length,  113.2  mm.;  entire  width,  124  mm. 

Bahamas;  Florida  Keys  to  Venezuela;  West  Indies.  Porto  Rico:  Reefs  at  Guanica;  reefs  at 
Ponce;  Culebra;  Aguadilla  (Gundlach). 
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Mithrax  plumosus,  sp.  nov. 

Mithrax  aculeatus  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xv,  264,  1892.  (Not  M.  aculeatus  (Herbst)  Milne  Edwards.) 

Mithrax  verrucosus  variety,  Rathbun,  Ann.  Inst.  Jamaica,  I,  9,  1897. 

Carapace  wide,  little  swollen,  and  covered  with  very  flat  and  crowded  granules,  with  some  raised 
tubercles  toward  lateral  and  frontal  margins;  surface  covered  (but  not  sufficiently  to  obscure  the  granu- 
lation) with  plumose  bristles  and  tufts  of  longer,  stiffer  bristles  arising  from  each  tubercle.  Rostral 
horns  short,  truncate,  interspace  wider  than  horn.  Preorbital  tooth  blunt,  directed  a little  outward. 
Basal  article  of  antenna  with  three  blunt  spines;  the  orbital  border  has,  besides,  four  blunt  spines. 
Antero-lateral  margin  armed  with  four  slender  subacute  spines,  of  which  the  first  three  are  double;  the 
anterior  of  each  double  spine  is  the  smaller;  a short  postero-lateral  spine.  Inner  margin  of  arm  and 
wrist  armed  with  sharp  spines;  upper  surface  spinous;  arm  with  five  or  six  sharp  spines  on  outer 
margin;  hand  with  a few  spinules  on  ujiper  surface  near  wrist.  Palm  and  fingers  otherwise  smooth, 
naked,  and  shining.  The  rest  of  the  chelipeds  and  also  the  ambulatory  legs  hairy  like  carapace.  Meral 
and  carpal  joints  of  ambulatory  legs  spinous.  Young  specimens  have  the  rostral  horns  relatively  longer 
and  sharper;  the  hand  is  rougher  than  in  the  adult  and  hairy  at  the  proximal  end. 

This  species  I at  first  mistook  for  M.  aculeatus  (Herbst),  and  later  thought  it  might  be  a variety 
of  M.  verrucosus,  to  which  it  is  most  closely  related.  M.  aculeatus  (Herbst),  now  M.  pilosus,  is  furnished 
with  much  stronger  lateral  spines  and  the  setae  covering  the  surface  are  denser  and  all  of  the  same 
character.  M.  verrucosus,  on  the  other  hand,  has  the  carapace  bare  or  nearly  so,  and  the  hand  and 
upper  surface  of  the  wrist  are  unarmed;  the  young  have  the  rostral  horns  relatively'  shorter  than  the 
adult,  while  the  reverse  is  true  in  M.  plumosus.  This  species  is  of  more  frequent  occurrence  than  either 
of  those  with  which  it  has  been  confounded. 

An  ovigerous  female  from  Puerto  Real  measures  BO  mm.  long,  including  horns,  and  35.8  nun.  wide, 
including  spines.  This  specimen  may  be  taken  as  the  type  (Cat.  No.  23775).  Also  found  in  Porto  Rico 
at  Boqueron;  reefs  at  Ponce;  Arroyo;  Caballo  Blanco  Reef,  Vieques;  Ensenada  Honda,  Culebra; 
Fajardo.  Bahamas;  Florida  Keys;  West  Indies;  Fernando  Noronha. 

Mithrax  hispidus  (Herbst). 

Cancer  hispidus  Herbst,  Natur.  Krabben  u.  Krebse,  I,  247,  pi.  xvm,  f.  100,  1790. 

Mithrax  hispidus  Milne  Edwards,  Mag.  Zool.,  ii,  1882;  A.  Milne  Edwards,  Crust.  ROg.  Mex.,  93,  pi.  xxi,  f.  1,  1875. 

Carapace  swollen,  considerably  wider  than  long,  smooth,  except  for  some  low,  rounded  promi- 
nences chiefly  toward  the  outer  margin  of  the  branchial  region.  Gastric  tubercles  very  faint.  Front 
wide;  horns  short,  obtuse,  interspace  U-shaped,  as  wide  as  either  horn.  Preorbital  angles  blunt, 
slightly  produced.  Basal  joint  of  antenna  with  two  teeth,  inner  one  nearly  reaching  line  of  rostrum, 
the  other  smaller,  on  orbital  border;  besides,  the  orbit  has  four  tubercles  on  margin,  two  superior, 
much  smaller  than  external  or  inferior  tubercle.  Lateral  margin  armed  with  five  spiniform  teeth;  the 
first  obtuse,  often  bifid  at  extremity;  the  second  longer,  sharp  and  double,  curving  forward;  third 
and  fourth  more  slender  and  about  the  same  length;  fifth  postero-lateral,  much  smaller,  and  situated 
higher  up  on  carapace.  Subhepatic  region  with  two  tubercles;  a number  of  tubercles,  some  of  them 
pointed,  are  on  the  subbranchial  and  pterygostomian  regions.  Arm  with  four  or  five  spines  on  upper 
margin;  two  on  inner  margin;  and  a few  tubercles  on  the  upper  surface.  Wrist  smooth;  inner  margin 
evenly  rounded.  Hand  smooth;  fingers  narrowly  gaping;  a broad,  low  tooth  near  the  base  of  the 
dactylus.  In  young  specimens  the  tubercles  of  the  carapace  are  more  protuberant. 

Dimensions  of  male:  Length,  86.5  mm.;  width,  including  spines,  114  mm. 

Bahamas;  Florida  Keys;  West  Indies;  Venezuela;  Bahia  and  Abrolhos  Islands,  Brazil;  Bermu- 
das. Guanica,  Porto  Rico;  San  Juan  (Gundlach). 

Mithrax  lievimanus  Desbonne  & Schramm. 

Mithrax  Isevvmanus  Desbonne  & Schramm,  Crust.  Guadeloupe,  7,  pi.  i,  figs.  1 and  2,  1867;  A.  Milne  Edwards,  Crust.  R6g. 

Mex.,  94,  pi.  XXI,  f.  2,  1875. 

Resembles  M.  hispidus;  the  carapace  smooth,  and  having  only  a few  rounded  prominences,  but 
narrower;  the  front  also  is  narrower  and  much  more  produced.  Preorbital  projections  rounded. 
The  basal  article  of  antenna  bears  three  blunt  spines,  one  below  insertion  of  next  article,  one  stronger 
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at  antero-external  angle,  the  third  equally  large  at  antero-internal  angle.  Orbital  border  with  only 
three  tubercles.  Lateral  margins  armed  with  five  almost  cylindrical  spines,  which  are  simple  and 
directed  almost  forward:  the  first  and  fifth  are  smallest;  the  fifth  is  post-lateral.  Three  strong  projec- 
tions on  branchial  regions.  Wrist  with  a large  tubercle  on  inner  margin;  otherwise  the  feet  resemble 
those  of  M.  hispidus.  Sternal  plastron  deeply  hollowed  anteriorly  for  seventh  abdominal  segment; 
sixth  abdominal  segment  very  wide  in  its  anterior  part.  Merus  of  outer  maxillipeds  longer  and  much 
less  deeply  cut  at  its  inner  angle  than  in  M.  hispidus. 

Carapace  a violet  brown;  claws  and  feet  spotted  with  a wine-colored  violet  (A.  Milne  Edwards) . 

Dimensions  of  male:  Length,  65  mm.;  extreme  width,  78  mm.  (A.  Milne  Edwards). 

Guadeloupe  (type  locality).  This  species  was  not  found  by  the  Fish  Hawk  party,  nor  is  it 
recorded  by  Gundlach,  but  I chanced  to  note  in  the  Museum  at  Berlin,  in  1896,  a small  male,  labeled 
“Porto  Rico.  Gundlach.”  The  spots  on  the  chelipeds  were  a striking  feature  of  the  preserved 
specimen. 

Mithrax  depressus  A.  Milne  Edwards. 

Mithrax  depressus  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  96,  pi.  xx,  f.  4,  1875 

Closely  allied  to  M.  hispidus.  Carapace  narrower  across  branchial  regions;  antero-lateral  margins 
more  arcuate  than  in  M.  hispidus,  that  is,  after  curving  well  outward  anteriorly,  they  turn  inward  near 
lateral  angle  more  than  in  that  species.  Tubercles  of  carapace  prominent;  on  gastric  region  there  are 
five  tubercles  in  a transverse  row,  and  in  front  of  these  two  pairs  of  tubercles,  the  anterior  pair  at  base 
of  the  rostral  horns;  on  mesogastric  region  are  two  tubercles  on  each  side  in  a transverse  line;  on 
branchial  region  the  four  principal  tubercles  form  a rhomboid;  in  front  of  anterior  of  these  tubercles 
are  two  or  three  smaller  ones;  near  posterior  margin  of  branchial  region  are  about  eight  unequal 
tubercles  forming  two  irregular  rows.  Space  between  the  rostral  horns  U-shaped  and  narrower  than 
either  horn.  Anterior  of  lateral  branchial  spines  more  swollen  than  in  if.  hispidus  and  blunter;  spine 
on  its  front  margin  is  reduced,  tubercles  above  are  enlarged;  tubercles  present  on  second  and  third 
branchial  spines  also.  Arm  with  two  blunt  spines  on  anterior  margin,  the  distal  one  large,  proximal 
one  small.  Otherwise  as  in  M.  hispidus. 

Dimensions  of  male:  Length,  43.5  mm.;  width,  51  mm. 

Bahamas;  Florida  Keys,  to  19  fathoms;  AVest.  Indies;  off  Cape  St.  Roque,  Brazil,  20  fathoms;  off 
the  Abrolhos,  Brazil,  30  fathoms  ( Hassler );  Bermudas.  Porto  Rico:  Hucares,  2 males;  young  sjjeci- 
mens  were  taken  at  the  following  stations:  Off  Puerto  Real,  8$  fathoms,  station  6074;  off  St.  Thomas, 
20  to  23  fathoms,  stations  6079,  6080;  off  Vieques,  6 to  14  fathoms,  stations  6085,  6096;  off  Culebra,  15 
to  16  fathoms,  stations  6090,  6093;  off  Humaeao,  91  to  121  fathoms,  stations  6098,  6099. 

Mithrax  pleuracanthus  Stimpson. 

Mithrax  pleuracanthus  Stimpson,  Bril.  M.  C.  Z.,ii,  116,  1871:  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  95,  pi.  xx,  f.  3,  1875. 
Mithraft  hispidus  Rathbun,  Proe.  U.  S.  Nat.  Mus.,  xv,  265,  1892  (part). 

In  1892  (loc.  cit. ) I believed  M.  pleuracanthus  to  be  synonymous  with  M.  hispidus;  since  then  I 
have  reconsidered  the  question  and  have  examined  more  material,  including  type  specimens  of  M. 
depressus,  and  have  come  to  the  conclusion  that  these  three  species  can  be  maintained.  The  differences 
are  very  subtle,  and  not  evident  without  careful  study.  The  form  of  the  carapace  in  M.  pleuracanthus 
resembles  that  of  M.  hispidus;  the  third  or  posterior  branchial  spine  is  longer,  and  the  second  spine 
shorter,  than  the  first;  there  are  several  tubercles  about  the  base  of  each  lateral  spine.  The  tubercles 
of  the  carapace  are  well  marked  as  in  M.  depressus.  The  two  tubercles  of  each  pair  on  the  mesogastric 
region  are  confluent.  The  rostral  horns  of  M.  pleuracanthus  are  shorter  and  wider  than  in  M.  hispidus 
or  M.  depressus,  and  the  interspace  is  narrower  and  inclines  toward  the  triangular.  The  arm  has  on  its 
anterior  margin  either  a single  spine,  or  a spine  with  a tubercle  on  its  proximal  slope.  I may  add 
that  in  young  specimens  these  differences  are  less  evident,  making  it  almost  impossible  to  separate 
the  species  with  certainty. 

Dimensions  of  male:  Length,  33.6  mm.;  width,  40.7  mm. 

Florida  Keys;  AA^est  Indies;  Gulf  of  Mexico.  Depth,  3 to  125  fathoms.  Porto  Rico:  Off  ATeques, 
14  fathoms,  station  6085,  1 male,  3 young;  off  Humagao,  12J  fathoms,  station  6098,  1 young;  San 
Juan  (G.  M.  Gray). 
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Mithrax  ruber  (Stimpson). 

Mithraculus  ruber  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii,  118,  1871. 

Mithraculus nudtis  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  110,  pi.  xxm,  f.  2,  1875. 

Mithrax  ruber  Miers,  Challenger  Rept.,  Zool.,  xvn,  87, 1886. 

Mithrax  nuclus  Miers,  Inc.  cit. 

Carapace  much  wider  than  long;  surface  naked,  polished,  and  uneven.  A few  smooth,  rounded 
prominences  are  on  branchial  region;  some  small  depressed  tubercles  are  arranged  in  transverse  rows 
on  gastric  region,  and  larger  ones  occur  on  cardiac  and  branchial  regions.  The  lateral  protuberances 
are  four,  the  first  two  blunt,  the  last  two  sharp,  spiniform,  the  third  largest  and  most  produced,  the 
fourth  post-lateral;  a tubercle  on  anterior  slope  of  the  second  tooth,  a spine  in  the  interval  between 
second  and  third.  Frontal  horns  very  short,  thickened,  upturned,  blunt;  interspace  narrow.  Behind 
the  horns  two  small  prominences.  Margin  of  orbit  thickened,  especially  the  preorbital  lobe;  a small 
tooth  on  upper  margin;  otherwise  entire.  Basal  antennal  joint  rather  narrow,  with  two  lobes,  one 
large  and  thick  at  antero-external  angle  and  further  advanced  than  preorbita!  lobe,  the  other  small,  on 
outer  margin.  Chelipeds  strong;  arm  with  a single  lobe  at  proximal  end  of  anterior  margin,  four 
spines  on  posterior  margin,  and  two  spines  on  upper  surface;  wrist  almost  smooth;  hand  smooth; 
fingers  denticulate  except  at  base;  the  movable  finger  in  the  full-grown  male  bears  a strong  tooth  near 
its  proximal  third;  fingers  gaping.  Ambulatory  legs  spinous  and  hairy. 

Entire  length  of  ovigerous  female  from  Arroyo,  13  mm.;  entire  width,  15.8  mm. 

Mayaguez,  on  coral  reef,  one  male;  Playade  Ponce  Reef,  two  young;  Arroyo,  on  Lighthouse  Reef, 
1 female,  1 young.  Cuba  (Stimpson);  Guadeloupe  (Geneva  Museum). 

Mithrax  hemphilli  Rathbun. 

Mithrax  hemphilli  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xv,  263,  pi.  xxxvii,  f.  2,  1892. 

Carapace  oblong-triangular,  covered  with  strong  tubercles  and  granules.  The  largest  tubercles 
are  arranged  as  follows:  One  on  either  side  of  the  middle,  in  a line  with  posterior  margin  of  orbit;  a 
transverse  row  of  four  on  protogastric  lobes;  three  median  mesogastric;  one  genital;  a line  of  three  on 
the  cardiac  forming  a transverse  curve  concave  forward;  behind  these,  one  on  median  line;  from 
seven  to  eight  on  branchial  region,  those  most  posterior  being  spinous;  four  spinous  tubercles  on 
intestinal  region  forming  a transverse  curve  concave  to  posterior  margin;  the  two  tubercles  at  extremi- 
ties of  this  curve  are  continuous  with  a line  of  granules  which  borders  the  posterior  margin.  The  two 
central  protuberances  of  the  marginal  line  are  small  tubercles.  Numerous  smaller  tubercles  and 
granules  scattered  or  clustered  about  the  larger  tubercles;  a row  of  granules  just  within  and  parallel 
to  posterior  margin  of  mesogastric  region.  Rostrum  rather  long  for  the  genus,  horns  acute,  curving 
inward  at  tip;  outer  margin  finely  denticulate.  Preocular  tooth  long,  acute,  elevated,  the  tips  being 
in  a horizontal  line  with  posterior  margin  of  rostral  sinus.  The  two  sinuses  of  upper  orbital  margin 
are  triangular  and  inclose  a subtriangular,  truncate  tooth.  Four  antero-lateral  spines,  stout,  conical, 
and  embossed  with  granules  and  tubercles;  also  a few  intermediate  and  much  smaller  spines;  a short 
post-lateral  spine  just  above  margin.  Basal  joint  of  antenna  armed  with  four  spines  and  teeth;  a long, 
slender  spine  at  anterior  outer  angle,  overreaching  preorbital  spine;  a shorter  spine  or  tooth  on  outer 
margin,  forming  one  of  two  on  the  margin  of  orbital  floor;  at  the  base  of  the  first  movable  joint  a 
spiniform  tooth  just  visible  in  a dorsal  view;  obliquely  behind  this  is  another  tooth,  succeeded  by  four 
others  which  cross  the  subhepatic  region.  Chelipeds  rather  feeble;  arm  with  an  upper  and  outer  row 
of  spines  and  four  or  five  rows  of  tubercles;  wrist  tuberculous;  hand  smooth,  with  parallel  margins; 
fingers  showing  only  a small  hiatus  at.  base  when  closed.  Ambulatory  legs  spinous;  the  spines  on  the 
meral  joints  strong. 

Dimensions  of  male:  Entire  length,  19.8  mm.;  entire  width,  19.9  mm. 

Indian  Key,  Florida;  Rio  Formoso,  Pernambuco;  Abrolhos  Islands,  Brazil.  Ensenada  Honda, 
Culebra,  2 males,  1 female. 

Mithrax  holderi  Stimpson. 

Mithrax  holdcri  Stimpson,  Bull.  Mus.  Comp.  Zool.,  n,  117,  1871;  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  i\ , 259,  pi. 

Ill,  f.  2,  1898. 

Carapace  oblong,  covered  with  unequal,  prominent  tubercles,  and  with  large,  crowded  punctse. 
Frontal  horns  depressed,  nearly  horizontal,  narrow,  short,  acute.  Basal  antennal  joint  with  three 
spines,  antero-external  long,  nearly  as  advanced  as  the  rostrum  and  directed  obliquely  upward  and 
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outward;  outer  spine  small;  a third  spine  or  sharp  tooth  is  placed  at  insertion  of  second  joint.  Orbital 
spines  and  teeth  five,  exclusive  of  antennal;  preorbital  acute,  elevated,  curved  inward.  Anterodateral 
margin  with  two  prominent  spines — one  hepatic,  the  other  at  branchial  angle;  between  them  are  two 
clusters  of  tubercles;  in  front  of  and  behind  branchial  spine  is  a small  spine  or  spinule.  Inferior  regions 
of  carapace  covered  with  tubercles,  which  become  spinulous  on  subhepatic  region.  Arms  of  chelipeds 
with  blunt  spines  above;  hands  unarmed.  Ambulatory  legs  flattened  above  and  hairy;  meral  and 
carpal  joints  armed  with  two  rows  of  spines. 

Dimensions  of  female:  Entire  length  of  carapace,  21.5  mm.;  entire  width,  21.2  mm. 

Tortugas,  7 fathoms;  St.  Croix;  St.  John.  Off  Vieques,  21  fathoms,  station  60S9,  1 young  specimen. 

Mithrax  cinetimanus  (Stimpson). 

Mitliraculus  cinetimanus  Stimpson,  Amer.  Jonr.  Sci.,  xxix,  132,  1S60;  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn,  1S6,  1860;  A.  Milne 
Edwards,  Crust.  Reg.  Mex.,  112,  pi.  xxm,  f.  3,  1875. 

Mithrax  cinetimanus  Miers,  Challenger  Rept.,  Zool.,  xvn,  87,  1880. 

Carapace  longer  than  broad  and  covered,  especially  on  posterior  two-thirds,  with  small,  rounded 
lobules.  Branchial  regions  obliquely  sulcate.  Rostral  horns  short,  rather  narrow,  and  widely  sepa- 
rated. Inner  angle  of  orbit  prominent,  acute.  Antero-lateral  margin  with  four  small  teeth,  often 
tuberculiform.  Basal  joint  of  antenna  very  broad,  with  an  antero-external  spine,  not  exceeding  upper 
preorbital  tooth.  Arm  tuberculous,  two  spiniform  teeth  on  inner  margin;  wrist  smooth,  two  tubercles 
on  inner  margin;  palm  somewhat  dilated;  fingers  gaping;  a tooth  on  dactyl  us  near  its  base;  sometimes 
a smaller  one  on  pollex  near  spoon.  Ambulatory  legs  a little  rough,  sparsely  hairy,  hairs  fine  and 
chiefly  on  last  three  joints. 

Color,  yellowish,  with  a large  brown  spot  covering  a large  part  of  the  cardiac  region.  Claws  and 
feet  spotted  with  brown  and  white;  often  the  dark  shade  forms  a broad  band  on  the  hand,  whence 
the  specific  name. 

Dimensions  of  male:  Length,  18.2  mm.;  width,  17.7  mm. 

Gulf  of  Mexico;  Florida  Reefs;  West  Indies;  Curasao.  Guanica  Bay,  Porto  Rico,  on  coral  reef. 

Mithrax  forceps  (A.  Milne- Ed  wards  )d 
Mitliraculus  forceps  A.  Milne  Edwards,  Crust.  ROg.  Mex.,  109,  pi.  xxm,  f.  1, 1875. 

Mitliraculus  hirsutipes  Kingsley,  Proc.  Boston  Soc.  Nat.  Hist.,  xx,  147,  1879;  Proe.  Acad.  Nat,  Sci.  Phila.,  xxxi,  389,  pi.  xiv, 
f.  1, 1879. 

Mithrax  forceps  Miers,  Challenger  Kept.,  Zool.,  xvn,  pp.  87,  88,  1886. 

Carapace  comparatively  smooth,  large  specimens  with  scattered  punctures,  small  ones  deeply 
sculptured.  Three  grooves  run  diagonally  backward  from  near  first.,  second,  and  fourth  sinuses  of 
lateral  margin;  of  the  intervening  ridges  thus  formed,  the  two  anterior  are  not  broken  up  into  lobules, 
as  in  M.  sculpt  us.  Six  or  seven  depressed  tubercles  along  margin  and  on  posterior  part  of  branchial 
region,  two  or  three  along  outer  margin  of  hepatic  region,  and  two  pairs  on  frontal  region  directly 
behind  lobes  of  rostrum.  Median  notch  of  front  broadly  V-shaped.  Antero-lateral  teeth  four,  acute, 
slender,  separated  by  broad  rounded  sinuses,  the  first  the  shortest  and  in  large  specimens  subacute, 
the  remainder  sharp  and  directed  forward,  the  second  usually  the  longest  and  largest.  Sometimes  a 
small  postero-lateral  tooth.  Arm  with  five  sjaines  or  spiniform  tubercles  on  upper  margin,  two  on 
inner  face  just  below  margin;  on  the  inner  margin  two  prominent  teeth.  Carpus  smooth,  sometimes 
unarmed,  often  with  a short  spine  or  tubercle  on  inner  margin  anterior  to  inner  angle,  giving  appear- 
ance of  a double  tooth.  Fingers  widely  gaping  in  male;  dactylus  with  a large  tooth  one-third  distance 
from  proximal  end,  or  instead  a few  minute  teeth;  the  pollex  may  have  from  one  to  three  small  teeth 
or  tubercles  in  the  middle.  Ambulatory  legs  distinctly  spiny  and  fine-hairy. 

Color,  cinnamon  or  reddish-brown. 

Dimensions  of  male:  Length  to  base  of  rostral  lobes,  30.5  mm.;  width,  without  spines,  35  mm. 

From  North  Carolina  to  the  Abrolhos  Islands,  Brazil;  Bermudas;  in  1 to  17  fathoms.  Porto  Rico: 
Mayaguez  Harbor;  off  Gallardo  Bank,  10  fathoms,  station  6076;  off  Vieques,  6 to  16  fathoms,  stations 
6085,  6091,  6092,  6096;  off  Culebra,  15  to  151-  fathoms,  stations  6087,  6093;  off  Humagao,  9j  to  121  fathoms, 
stations  6098,  6099. 


1 Mr.  Rankin,  in  Ann.  N.  Y.  Acad.  Sci.,  xn,  532,  1900,  uses  the  name  M.  hirsutipes  Kingsley  as  having  priority.  The 
Crustacea  of  the  Mission  Scientifique,  by  A.  Milne  Edwards,  appeared  in  sections  from  1873  to  1880,  as  indicated  on  the, 
wrappers  of  the  separate  parts.  According  to  the  Bibliographie  de  la  France  for  1875,  pp.  57  to  120  (including  the  descrip- 
tion of  M.  forceps)  were  issued  December  4 of  that  year. 
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Mithrax  sculptus  (Lamarck). 

Maia  sculpta  Lamarck,  Nat.  Hist.  Anim.  sans  Vert.,  v,  242,  1818. 

Mithrax  sculptus  Milne  Edwards,  Mag.  Zool.,  ii,  pi.  v,  1832. 

Carapace  broader  than  long,  with  rounding  margins.  Front  broad,  little  advanced,  formed  of 
two  small  tubercles  separated  by  a narrow  notch.  Inner  orbital  angles  obtuse  and  very  slightly  pro- 
duced. The  orbital  border  bears  three  small  tubercles — one  superior,  one  external,  the  other  inferior. 
Basal  article  of  antenna  very  wide,  much  expanded  outwardly,  forming  a part  of  floor  of  orbit;  its 
antero-external  angle  is  tuberculiform  and  scarcely  more  advanced  than  superior  inner  orbital  angle. 
Posterior  two-thirds  of  the  carapace  nodose;  branchial  regions  crossed  by  oblique  sulci,  the  inter- 
vening elevations  being  broken  up  into  irregular  lobulations.  Antero-lateral  margins  cut  into  four 
rounded  lobes,  which  in  the  young  are  more  or  less  pointed.  Carapace  and  chelipeds  naked  and 
shining. 

Chelipeds  enlarged  in  the  male;  the  arm  has  two  spiniform  tubercles  in  front;  carpus  smooth; 
hand  compressed;  dactylus  as  long  as  palm;  fingers  widely  gaping,  each  provided  with  a large  tooth, 
that  is  near  the  base  in  the  dactylus,  but  in  the  middle  of  the  gape  in  the  pollex;  in  the  female  the 
fingers  gape  less  and  are  without  large  teeth.  Ambulatory  legs  somewhat  spinous  and  covered  with 
a brush-like  coating  of  stout  and  slender  setae. 

Color,  sage  green  or  bluish  green,  in  alcohol. 

Dimensions  of  male:  Length,  21.2  mm.;  width,  24.2  mm. 

Bahamas;  Florida  Keys  to  Brazil,  to  a depth  of  20  fathoms;  abundant  on  coral  reefs.  Porto  Rico: 
Boqueron  Bay;  Guanica  Bay,  on  coral  reef;  Ponce  reefs;  Arroyo;  Cabal lo  Blanco  Reef,  Vieques; 
Ensenada  Honda,  Culebra;  Fajardo;  San  Juan  (G.  M.  Gray);  Aguadilla  (Gundlach). 

•Mithrax  coryphe  (Herbst) . 

Cancer  coronatus  Herbst,  Natur.  Krabben  u.  Krebse,  x,  184,  pi.  xi,  f.  63.  1785.  (Not  Cancer  coronatus  Molina,  1782.) 

Cancer  coryphe  Herbst,  op.  c.it.,  in,  Heft  2,  p.  8,  1801. 

Mithrax  (Mithraculus)  coronatus  Miers,  Jour.  Linn.  Soc.  London,  xiv,  667,  1879. 

Mithrax  coryphe  Rathbun,  Ann.  Inst.  Jamaica,  x,  11,  1897. 

Carapace  much  wider  than  in  M.  sculptus,  about  one-third  wider  than  long;  antero-lateral  and 
postero-lateral  margins  forming  a right  angle;  lobulated  anteriorly  as  well  as  posteriorly,  and  more 
deeply  than  in  M.  sculptus.  Front  narrower  than  in  M.  sculptus;  basal  antennal  joint  much  narrower. 
Margins  of  arm  tubereulate;  wrist  uneven.  Carapace  and  chelipeds  naked  except  on  the  frontal  lobes, 
but  not  shining. 

Dimensions  of  male:  Length,  14  mm.;  width,  19.4  mm. 

Bahamas;  from  Florida  to  Brazil  to  a depth  of  30  fathoms.  Porto  Rico:  Puerto  Real;  Boqueron 
Bay,  on  coral  reef;  reefs  at  Ponce;  Arroyo;  Ensenada  Honda,  Culebra. 

Genus  MICROPHRYS  Milne  Edwards. 

Microphrys  Milne  Edwards,  Ann.  Sci.  Nat.  (3),  xvi,  251,  1851. 

Carapace  broadly  subpyriform  and  somewhat  depressed,  with  dorsal  surface  uneven  and  tuber- 
culated,  with  a small  lateral  epibranchial  spine;  preocular  spine  sometimes  not  developed.  Orbits 
small,  circular,  with  closed  fissures.  Spines  of  rostrum  slender  and  more  or  less  divergent.  Abdomen 
seven- jointed.  Eyes  small.  Basal  antennal  joint  considerably  dilated  and  armed  with  a long  spine  at 
antero-external  angle,  which  is  visible  in  a dorsal  view;  the  movable  joints  and  the  flagella  are  not 
concealed  by  the  rostral  spines.  Merus  of  outer  maxillipeds  distally  truncated,  the  antero-external 
angle  somewhat  produced  and  rounded  and  the  antero-internal  angle  emarginate. 

Chelipeds  of  moderate  size,  with  the  palm  compressed  and  more  or  less  enlarged;  fingers  of  the 
male  gaping.  Ambulatory  legs  rather  short,  with  arms  and  wrists  sometimes  armed  with  spines; 
dactyli  slightly  curved. 

Key  to  the  Porto  Rican  species  of  the  genus  Microphrys. 


A.  No  Jateral  laminiform  processes  on  carapace.  One  branchial  spine bicornutus 

A'.  Two  lateral  laminiform  processes,  one  hepatic,  the  other  branchial.  Two  branchial  spines platysoma 
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Microphrys  bicornutus  (Latreille). 

Pisa  bicornvla  Latreille,  Encye.  M6th„  Hist.  Nat.,  Insectes,  x,  141,  1825. 

Microphrys  bicornutus  A.  Milne  Edwards,  Nouv.  Arch.  Mus.  Hist.  Nat..,  viii,  247, 1872;  Crust..  Reg.  Mex.,  61,  pi.  xxv,  figs.  2-4, 
1873,  and  synonymy. 

Carapace  not.  very  hairy,  all  raised  parts  covered  with  rounded  tubercles;  a single  small, 
epibranchial  spine  directed  outward.  No  preoeular  spine.  Basal  antennal  joint  with  a tooth  on  the 
outer  margin  behind  spine.  The  line  of  tubercles  along  posterior  margin  is  strongly  curved  upward 
near  the  middle.  The  arm  has  a few  rounded  tubercles  above.  Chelipeds  spotted,  the  spots  not 
disappearing  in  alcohol.  Fingers  moderately  gaping.  Ambulatory  legs  fringed  with  hair;  a little 
rough  on  the  margins.  The  species  varies  much  in  the  amount  of  tuberculation  and  in  the  length  and 
divergence  of  the  horns. 

Color,  yellowish  brown. 

Dimensions  of  male:  Length,  27  mm.;  width,  21  mm.;  length  of  horns,  4.3  mm. 

Bahamas  and  Florida  Keys  to  Brazil;  Bermudas.  A very  common  species  on  coral  reefs.  Porto 
Rico:  Mayaguez,  on  coral  reef;  Mayaguez  Harbor;  Boqueron  Bay;  Puerto  Real;  Guanica  Bay,  on 
coral  reef;  reefs  at  Ponce;  Arroyo;  Caballo  Blanco  Reef,  Vieques;  Culebra;  Hucares;  Fajardo;  San 
Juan  (G.  M.  Gray  coll.);  Aguadilla  (Gundlach). 

Microphrys  platysoma  (Stimpson). 

Mil.nia  platysoma  Stimpson,  Ann.  Lye.  Nat,  Hist.  N.  Y.,  vii,  180,  I860. 

Microphrys  platysoma  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  62,  1875. 

Carapace  depressed,  tuberculate  and  granulate;  two  laminiform  processes  on  antero-lateral 
margin,  one  on  hepatic  region,  the  other  on  branchial,  the  latter  not  projecting  in  an  imbricated 
manner;  between  these  processes  and  below  their  level  there  is  a spine;  two  branchial  spines,  one  of 
which  is  on  the  postero-lateral  angle  and  the  other  farther  in  but  on  the  same  transverse  line.  On 
the  posterior  margin  is  a row  of  tubercles  which  grow  larger  toward  the  middle.  Rostral  horns 
slender,  directed  forward,  about  one-sixth  the  length  of  rest  of  carapace.  Antennal  spines  about  half 
the  length  of  rostral;  preocular  spine  acute,  half  the  length  of  antennal.  The  arm  has  a dentated 
laminate  superior  crest;  wrist  tuberculate;  palm  less  than  twice  as  long  as  broad;  fingers  widely 
gaping,  the  pollex  being  strongly  curved  downward.  The  ambulatory  legs  are  sparsely  hairy  and 
have  a few  spines  and  tubercles;  propodal  joints  with  a prominent  rounded  distal  laminiform  process 
for  articulation  of  dactylus. 

Dimensions  of  male  from  Lower  California:  Length,  17.2  mm.;  width,  13.7  mm.;  length  of  rostral 
horns,  2.5  mm. 

Mayaguez  Harbor,  4 to  6 fathoms,  station  6065;  Boqueron  Bay,  on  coral  reef;  off  Vieques,  14 
fathoms,  station  6085.  This  species  has  not  before  been  found  on  the  Atlantic  coast.  Stimpson 
described  it  from  Cape  St.  Lucas,  and  Professor  Bouvier  records  it  from  Lower  California.  The  Porto 
Rican  specimens  have  been  compared  directly  with  some  of  those  collected  by  Mr.  Diguet  in  Lower 
California. 

Genus  STENOCIONOPS  Leach. 

Stenocionops  Leach  in  Desmarest,  Diet.  Sci.  Nat.,  xxvm,  266,  1823. 

Pericera  Latreille,  Encyc.  Metli.,  Hist.  Nat,,  Insectes,  x,  699,  1825. 

Carapace  subpyriform,  rather  convex,  with  dorsal  surface  uneven,  tuberculated  or  spinous;  lateral 
margins  armed  with  a series  of  long  spines;  preocular  spine  well  developed.  Rostrum  composed  of 
two  strong  spines  which  are  not  deflexed  and  are  divergent  from  base;  orbits  tubular,  not  strongly 
projecting;  eyes  small,  retractile  within  orbits.  Basal  antennal  joint  considerably  enlarged,  armed 
with  one  or  two  small  distal  spines  or  tubercles  not  visible  in  a dorsal  view.  The  merus  of  outer  maxil- 
lipeds  with  distal  margin  truncate,  antero-internal  angle  emarginate,  antero-external  angle  rounded  or 
subacute.  Chelipeds  in  adult  male  well  developed;  palm  elongate  and  subcylindrical  or  somewhat 
compressed,  not  dilated  or  enlarged;  fingers  either  without  any  or  with  a moderate  intermarginal 
hiatus  at  the  base  when  closed.  Ambulatory  legs  moderately  elongated,  with  joints  subcylindrical, 
without  spines;  dactyli  nearly  straight.  Abdomen  in  male  distinctly  seven-jointed. 
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Stenocionops  furcata  (Olivier). 

Cancer  fur  calus  Olivier,  Encyc.  M6th.,  Hist.  Nat.,  Insectes,  vi,  174,  1791. 

Cancer  cornudo  Herbst,  Natur.  Krabben  u.  Ivrebse,  m,  pt.  4,  p.  G,  pi.  ltx,  f.  6,  180-1. 

Pericera  cornudo  Latreille,  Cuvier’s  Regno  Anim.,  cd.  2,  iv,  59,  1829. 

Stenocionops  furcata  Rathbun,  Ann.  Inst.  Jamaica,  i,  6,  1897. 

Body  and  feet  covered  with  dark  brown  hairs,  some  of  which  are  stiff  and  hooked.  Carapace 
not  very  uneven;  some  rounded  prominences  on  gastric  and  cardiac  regions;  this  last  also  with  two 
median  projections,  the  first  very  small ; the  other,  large,  suberect,  and  curved,  overhangs  the  posterior 
border.  Frontal  horns  large,  very  divergent  at  base;  distally  often  subparallel  or  even  somewhat 
converging;  on  each  side  a superior  orbital  spine.  The  lateral  margins  bear,  besides  the  very  sharp 
external  orbital  angle,  four  very  large,  sharp  spines,  one  hepatic  and  three  branchial.  Basal  article  of 
antenna  armed  in  front  with  a spine  which  does  not  reach  beyond  orbital  border. 

The  c.helipeds  attain  in  the  male  a considerable  size  and  are  nodose;  arm  spined  above;  hand  long, 
cylindrical,  and  granulate.  Fingers  about  half  as  long  as  palm,  gaping  for  their  basal  half;  a tooth  on 
dactylus  near  its  base. 

Length  of  large  male  from  tip  of  rostrum  to  tip  of  posterior  spine,  146.5  mm.;  width,  including 
spines,  93  mm.;  length  of  rostrum,  about  53  mm.;  length  of  cheliped,  215  mm. 

Mayaguez  Harbor,  25  to  30  fathoms,  station  6062,  2 large  males,  1 large  female;  off  Punta  de 
Melones,  7*  fathoms,  station  6072,  1 young  specimen;  Ensenada  Honda,  Culebra,  1 young  specimen; 
iiff  Vieques,  14  fathoms,  station  6085,  1 very  young.  San  Juan  (Gundlach).  Ranges  from  Georgia  to 
Bahia,  Brazil. 

Stenocionops  furcata  coelata  (A.  Milne  Edwards). 

Pericera  ccdata  A.  Milne  Edwards,  Bull.  Soc.  Philom.  (7),  ii,  224,  1878. 

Pericera  aetata  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  200,  pi.  xv  A,  f.  3,  1879. 

Pericera  cornula  cxlata  Rathbun,  Proc.  U.  S.  Nat.  Mns.,  xv,  244,  1892. 

Differs  from  typical  form  of  species  in  its  more  uneven  carapace,  in  the  greater  divergence  of  the 
horns,  which  are  straight,  and  in  the  relatively  greater  width  across  orbits.  Not  very  sharply  set  off 
from  S.  furcata. 

Gulf  of  Mexico  and  Caribbean  Sea,  21  to  175  fathoms.  Off  Vieques,  15  fathoms,  station  6091, 
one  male.  It  is  possible  that  some  of  the  young  specimens  enumerated  under  S.  furcata  belong  here. 

Genus  MACROCCELOMA  Miers. 

Macroccdoma  Miers,  Jour.  Linn.  Soc.  London,  xiv,  665,  1879. 

Carapace  subpyriform,  but  broadened  anteriorly  by  projecting  orbits;  dorsal  surface  unarmed,  or 
tuberculated,  or  with  a few  long  spines;  margins  without  a series  of  elongated  lateral  spines,  but  often 
with  a strongly  developed  lateral  epibranchial  spine,  preceded  by  some  smaller  spines.  Spines  of 
rostrum  well  developed.  Eyes  retractile  within  roomy  projecting  tubular  orbits.  Antennae  have  the 
basal  joint  considerably  enlarged  and  armed  distally  with  one  or  two  spines.  Mobile  portion  of  antenna 
sometimes  concealed  by  rostrum,  sometimes  exposed.  Merus  of  external  maxillipeds  broader  than 
ischium  and  notched  at  internal  angle  for  insertion  of  palp.  The  chelipeds  in  the  male  have  the  palms 
enlarged  and  the  fingers  either  arched  and  meeting  onlyat  tip,  or  in  contact  throughout.  Ambulatory 
legs  rather  short. 

Key  to  the  Porto  Rican  species  of  the  genus  Macrocceloma. 

A.  Basal  antennal  joint  with  one  spine. 

B.  Carapace  without  a strong  transverse  spinous  and  tuberculated  ridge  connecting  epibranchial  spines. 

C.  Rostral  horns  separated  at  base  by  a narrow  sinus. 

D.  Antennal  spine  large.  Epibranchial  spines  short,  broad,  and  blunt trispinosum 

D'.  Antennal  spine  small.  Epibranchial  spines  longer,  acute diacantlmm 

C'.  Rostral  horns  separated  at  base  by  a broad  U-shaped  sinus diplacanthum 

B'.  Carapace  with  a strong,  transverse,  spinous  and  tuberculated  ridge  connecting  the  epibranchial  spines.,  mbparallelum 
A'.  Basal  antennal  joint  with  two  spines concavum 
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Macrocceloma  trispinosum  (Latreille). 

Pisa  trispinosa  Latreille,  Encyc.  Moth.,  Hist.  Nat.,  x,  142,  1S25. 

Pcricera  trispinosa  Gufirin,  Icon.  Crust.,  pi.  8,  f.  3;  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  52,  pi.  xv,  f.  2,  1873. 

Macrococloma  trispinosa  Miers,  Jour.  Linn.  Soc.  London,  xiv,  6G5,  1S79. 

Body  and  feet  covered  with  very  short,  brown  hairs  which  form  a sort  of  velvet.  Carapace  thick 
and  very  swollen,  wide  at  line  of  orbits,  narrowing  in  hepatic  portion,  widening  again  posteriorly. 
The  gastric  region  bears  posteriorly  a large  rounded  tubercle,  little  prominent.  Some  protuberances  of 
similar  nature  on  epibranchial  lobes  and  on  anterior  cardiac  lobe.  Front  formed  of  two  flattened 
horns  which  at  first  are  parallel,  but  separate  gradually  toward  extremity.  Inner  angle  of  basal  article 
of  antenna  surpasses  greatly  the  frontal  margin,  and  forms,  on  each  side  of  rostral  horns,  a broad  spine 
directed  obliquely  outward;  flagellum  small  and  hidden  under  front.  Metabranchial  lobes  prolonged 
laterally  in  a strong,  flattened  spine  directed  outward  and  a little  backward.  A similar  but  smaller 
projection  on  middle  line  of  posterior  margin.  Chelipeds  of  male  not  strong;  arm  long,  nodose;  hand 
relatively  short;  movable  finger  lightly  furrowed  above.  Ambulatory  legs  short,  feeble,  and  a little 
nodose.  Length  of  male,  44  mm.;  width,  40.5  mm. 

From  North  Carolina  to  Bahia,  Brazil;  Bermudas.  Porto  Rico:  Mayaguez  Harbor;  off  St.  Thomas, 
20  to  23  fathoms,  station  6079;  off  Culebra,  15J-  fathoms,  station  6087;  Ensenada  Honda,  Culebra; 
Aguadilla  (Gundlach). 

Macrocceloma  subparallelum  (Stimpson). 

Periccra  subparallela  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  yn,  182,  1860;  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  54,  pi.  xm, 
f.  3,  1873. 

Macrococloma  subparallela  Miers,  Challenger  Rept.,  Zoo].,  xvn,  79,  1886. 

Carapace  less  swollen  and  less  thick  than  in  M.  trispinosum,  covered,  as  well  as  feet,  with  a short, 
yellowish  pubescence,  in  the  midst  of  which  are  some  longer,  stiff,  and  hooked  hairs,  forming  a border 
beginning  at  extremity  of  rostral  horns  and  continued  to  branchial  regions.  Rostral  horns  almost 
parallel,  curving  down  a little  and  separated  to  base  by  a wide,  deep  sinus.  Inner  angle  of  basal  joint 
of  antenna  much  smaller  than  in  M.  trispinosum  and  scarcely  visible  outside  the  rostral  horns;  flagellum 
small  and  entirely  concealed.  Hepatic  regions  more  swollen  than  in  M.  trispinosum;  metabranchial 
lobes  produced  outward  and  backward  in  two  triangular  spines,  connected  by  a transverse  line  of 
elevations  on  branchial  and  cardiac  regions,  which  increase  in  prominence  and  sharpness  with  age. 
The  sternum  bears  some  transverse,  oval  depressions  on  each  article.  Chelipeds  strong,  hand  short 
and  high.  Ambulatory  legs  small. 

Dimensions  of  male:  Length,  40  mm.;  width,  35  mm. 

West  Indies.  Porto  Rico:  Guanica  Bay,  on  coral  reef;  Playa  de  Ponce  Reef;  Fajardo. 
Macrocceloma  diacanthum  (A.  Milne  Edwards) . 

Periccra  dicantha  A.  Milne  Edwards,  Crust.  Rdg.  Mex.,  57,  pi.  xv,  f.  3,  3875  ( diacantha  on  plate). 

Macrococloma  diacantha  Miers,  Challenger  Rept.,  Zool.,  xvn,  79,  1886. 

This  species  is  intermediate  between  M.  trispinosum  and  M.  diplacanthum;  it  differs  from  the  first 
in  its  longer,  sharper,  and  more  divergent  horns,  in  its  well-developed  and  very  sharp  postero-lateral 
spines,  in  the  sharp  spine  on  the  posterior  part  of  the  urocardiac  lobe,  and  in  the  width  of  the  basal 
article  of  the  external  antennae.  It  differs  from  M.  diplacanthum  in  the  divergence  of  the  rostral  horns, 
in  the  short  spines  on  the  margin  of  the  orbit  in  front  and  behind,  and  in  the  character  of  the  lateral 
horns,  which  are  not  enlarged  at  their  extremity. 

Dimensions  of  male:  Length,  33.7  mm.;  width,  29  mm. 

Majores,  12  fathoms;  Kingston  Harbor,  Jamaica;  off  Cape  St.  Roque,  Brazil,  20  fathoms.  Off 
Boca  Prieta,  Porto  Rico,  8J  fathoms,  station  6075. 

Macrocceloma  diplacanthum  (Stimpson). 

Periccra  diplacantha  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vn,  183,  1860;  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  55,  pi.  xm, 
f.  2,  1873. 

Macrococloma  diplacantha  Miers,  Challenger  Kept.,  Zool.,  xvn,  79,  1886. 

Allied  to  M.  subparallelum.  The  carapace,  however,  is  narrower,  more  swollen,  and  the  tubercles 
on  the  gastric,  branchial,  and  cardiac  regions  are  more  clearly  marked;  rostral  horns  longer  and  more 
slender.  Inner  angle  of  basal  article  of  antennse  shorter,  so  that  it  does  not  show  in  front  of  orbit. 
Orbits  tubular;  outer  margin  entire.  Lateral  spines  of  carapace  wide,  lamellar,  bifid  at  their  extremity, 
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having  the  appearance  of  two  spines,  one  above  the  other,  soldered  together;  no  elevated  transverse 
ridge  connecting  these  spines,  and  only  a tubercle  on  the  median  line  behind  the  carapace.  Chelipeds 
of  male  longer  than  those  of  df.  subparallelum;  hands  with  small  papillose  tubercles  above  and  inside. 
Ambulatory  legs  slender. 

Dimensions  of  male:  Length,  37  mm. ; width,  29  mm. 

Bahamas;  West  Indies.  Depth,  3 to  13  fathoms.  Porto  Rico:  Playa  de  Ponce  Reef;  Ensenada 
Honda,  Culebra. 

Macrocoeloma  concavum  Miers. 

Macrocoeloma  concava  Miers,  Challenger  Rept.,  Zool.,  xvn,  81,  pi.  x,  f.  2,  1886. 

Macrocoeloma  concavum  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xxi,  576,  1898. 

Body  and  legs  covered  with  a short,  close  pubescence,  with  some  longer  curled  hairs.  Carapace 
very  convex,  deeply  concave  upon  hepatic  regions;  dorsal  surface  armed  with  ten  spines,  disposed  as 
follows:  Three  small  spines  in  a triangle  upon  gastric  region,  of  which  the  posterior  and  median  one 
is  the  largest;  two  small  spines  on  cardiac  region,  one  on  intestinal  region  close  to  posterior  margin;  a 
spine  on  dorsal  surface  of  each  branchial  region  and  a rather  strong  lateral  spine;  a few  tubercles  in 
front  of  median  gastric  spine.  Lateral  margins  of  carapace  tuberculated,  the  tubercles  continued  in  an 
oblique  series  over  pterygostomian  regions  nearly  to  antero-external  angle  of  buccal  cavity.  Spines  of 
rostrum  strongly  deflexed,  short,  flat,  nearly  straight,  divergent,  separated  by  a triangular  interspace. 
The  tubular  orbits  are  laterally  much  elongated  and  bear  small  spines  or  tubercles,  placed  one  in  front 
of  and  one  behind  the  eye,  and  between  them  above  and  below  two  tubercles.  Basal  antennal  joint 
equaling  in  width  the  base  of  rostrum  and  bearing  several  tubercles  on  outer  margin,  and  two  spines, 
one  at  distal  extremity  and  one  on  outer  margin.  Chelipeds  in  male  rather  slender  and  elongate,  arm 
unevenly  granulate  and  tuberculate  on  margins;  wrist  with  a small  tubercle  on  inner  margin;  palm 
slightly  compressed,  not  dilated  nor  carinated,  granulated  on  its  inner  surface;  fingers  about  half  as 
long  as  palm,  bent  downward,  curved,  meeting  only  toward  the  tips,  and  minutely  denticulated  on 
their  inner  margins. 

Dimensions  of  adult  female  from  station  6091:  Entire  length,  37  mm.;  greatest  width,  33.2  mm.; 
width  at  orbits,  21.5  mm.;  length  of  rostral  spines,  4.4  mm. 

Brazil:  Off  Cape  St.  Roque,  20  fathoms;  Bahia,  shallow  water  (Miers);  Fernando  Noronha,  7 to 
20  fathoms  (Miers).  Off  Vieques,  12)  to  15  fathoms,  stations  6091  and  6095. 

There  are  three  closely  allied  West  Indian  species  with  elongated  tubular  orbits  and  two  antennal 
spines:  M.  eutheca  (Stimpson),  in  which  the  rostral  spines  are  separated  by  a U-shaped  sinus,  and  the 
orbits  are  prolonged  far  beyond  the  antennal  spines;  M.  concavum  Miers,  described  above,  and 
M.  intermedium  sp.  no v.1=M.  eutlieca.  Rathbun,  1892, 2 not  Stimpson,  which,  like  M.  concavum,  has  a 
triangular  space  between  the  horns,  but  lacks  the  anterior  cardiac  spine  and  has  a greater  breadth 
across  the  base  of  the  rostrum. 

Genus  LEPTOPISA  Stimpson. 

Leptopisa  Stimpson,  Bull.  Mus.  Comp.  Zool.,  II,  114,  1871. 

Carapace  narrow,  oblong,  tuberculated,  with  an  epibranchial  spine,  but  no  lateral  series  of  spines. 
Orbits  complete,  short,  tubular.  Spines  of  rostrum  long  and  slender.  Basal  joint  of  antenna  enlarged, 
armed  with  spines  distally;  movable  part  of  antennae  very  slender  and  partly  hidden  by  rostrum. 
Buccal  cavity  very  wide;  merus  of  outer  maxillipeds  strongly  dilated  laterally,  wider  than  ischium 
and  notched  at  inner  angle.  Chelipeds  slender,  elongate.  Ambulatory  legs  decreasing  regularly  in 
length,  the  first  pair  very  long,  last  pair  very  short. 

Closely  allied  to  Macrocoeloma,  from  which  it  differs  chiefly  in  its  narrow  carapace,  long  horns, 
and  short  orbital  tubes. 

Leptopisa  setirostris  Stimpson. 

Tiarinia  setirostris  Stimpson,  Bull.  Mus.  Comp.  Zool.,  II,  114,  1871. 

Leptopisa  setirostris  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii,  114,  1871,  in  text. 

Macrocoeloma  tenuirostra  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xv,  252,  pi.  xxxm,  f.  1,  1892. 

Carajiace  covered  with  a short  pubescence,  and  numerous  depressed  tubercles;  cardiac  region 
with  a prominent  tubercle;  mesogastric  region  with  one  less  high;  intestinal  region  with  two  short 
median  spines;  a short,  sharp  spine  at  postero-lateral  angle  of  branchial  region;  lateral  margins  nearly 
straight,  tuberculate;  sides  perpendicular.  Orbit  with  a short  preocular  and  postocular  spine  and  an 
inferior  tubercle  on  margin  of  antennal  joint.  Rostral  horns  about  half  as  long  as  rest  of  carapace, 


1 Type,  U.  S.  Nat.  Mus.  Cat.  No.  9492,  off  Ilabana,  163  fms.,  station  2323,  Albatross.  2 Proc.  U.  S.  Nat  Mus.,  xv,  251, 1892. 
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slender,  tapering,  granulate,  slightly  convex  to  each  other,  leaving  a narrow  interspace  at  base  and 
toward  extremity.  Basal  antennal  joint  with  two  short  distal  spines — one  at  insertion  of  second  joint, 
the  other  terminating  a longitudinal  ridge  and  just  visible  beside  rostrum  in  a dorsal  view.  Chelipeds 
tuberculous;  palm  slightly  compressed,  three  times  as  long  as  wide;  fingers  slightly  gaping  in  male, 
the  dactylus  with  a broad  basal  tooth.  Ambulatory  legs  pubescent. 

Dimensions  of  male:  Entire  length,  22  mm.;  length  of  rostral  horns,  7.5  mm.;  branchial  width, 
including  spines,  10  mm.;  without  spines,  8.5  mm.;  width  between  tips  of  preocular  spines,  6 mm. 

Specimens  were  taken  by  the  Fish  Hawk  as  follows:  Off  St.  Thomas,  20  to  23  fathoms,  stations 
6079,  6080;  off  Culebra,  15  to  15j  fathoms,  stations  6087,  6093;  off  Vieques,  15  to  16  fathoms,  stations 
6091,  6092;  off  Humagao,  121  fathoms,  station  6098.  Previously  collected  at  Florida  Keys,  2 to  9 
fathoms  (Stimpson);  between  Jamaica  and  Haiti,  23  fathoms;  St.  Thomas;  off  Cape  St.  Roque,  Brazil, 
20  fathoms. 

Genus  PICROCEROIDES  Miers. 

Picroceroides  Miers,  Challenger  Rept.,  Zool.,  xvii,  77,  1886. 

Carapace  narrow  and  rounded  behind,  constricted  behind  the  orbits,  which  are  tubular  and 
project  laterally.  The  width  at  the  orbits  equals' or  exceeds  the  greatest  width  at  branchial  regions. 
The  orbits  have  a long  preocular  and  a short  postocular  spine  and  are  emarginate  above  and  below. 
Rostral  horns  long,  slender,  and  widely  separated  at  base.  Abdomen  seven-jointed  and  transversely 
ridged  in  both  sexes;  in  the  male  the  ridges  correspond  to  similar  elevations  on  the  sternum,  which 
are  rounded  and  separated  by  deep  depressions.  Epistome  transverse.  Antennular  fossettes  small, 
deep,  and  well  defined.  Basal  joint  of  antenna  considerably  enlarged  and  armed  with  an  oblique 
keel  immediately  behind  the  next  joint;  following  joints  slender.  Outer  maxillipeds  small;  merus 
joint  distally  truncate,  antero-external  angle  obtuse,  antero-internal  angle  emarginate. 

Chelipeds  moderately  elongate,  rather  slender;  palms  slightly  compressed  and  more  than  twice 
as  long  as  broad;  fingers  with  an  intermarginal  hiatus  at  base.  Ambulatory  legs  very  slender  and  of 
moderate  length,  joints  subcylindrical,  unarmed;  dactyl i slightly  arcuate. 

Picroceroides  tubularis  Miers. 

Picroceroides  tubularis  Miers,  Challenger  Rept.,  Zool.,  xvii,  77,  pi.  x,  £.  1,  1886. 

Carapace  moderately  convex,  much  longer  than  broad,  but  little  dilated  at  branchial  regions. 
Frontal  space  concave;  gastric  region  somewhat  elevated  and  obscurely  tuberculated;  the  cardiac 
region  bears  a rounded  prominence  and  the  intestinal  region  a slender  spine;  the  cervical  and  branchio- 
cardiac  sutures  are  continuous  and  form  a longitudinal  sinus,  separating  the  branchial  from  gastric  and 
cardiac  regions.  The  tubular  orbits  project  laterally  to  a remarkable  degree,  and  each  bears  a very 
long  preocular  and  a small  postocular  spine,  and  has  two  notches  in  the  inferior  and  one  in  superior 
margin.  Rostral  spines  in  adult  male  four-fifths  the  length  of  remainder  of  carapace ; very  slender, 
slightly  curved,  and  remote  from  each  other  at  base.  The  basal  antennal  joint  has,  besides  the  antero- 
internal  crest,  two  small  teeth  on  margin  of  orbit  and  a third  on  distal  margin. 

Chelipeds  unevenly  granulated;  the  outer  surface  of  palm  has  a slight  longitudinal  depression  near 
upper  surface;  the  dactylus  has  a strong  tubercle  near  its  base.  Carapace  and  ambulatory  legs  rather 
thinly  pubescent;  the  margins  of  rostrum  and  of  the  free  peduncular  joints  of  antennae  have  some  longer 
hairs,  some  of  which  are  clavate. 

Dimensions  of  male:  Length  of  rostrum,  exclusive  of  horns,  22.5  mm.;  breadth  at  branchial 
regions,  15.4  mm.;  breadth  between  tips  of  postocular  spines,  17  mm. 

Off  Habana,  33  fathoms;  between  Jamaica  and  Haiti,  23  fathoms;  Fernando  Noronha  and  Bahia, 
shallow  water  (Miers).  Off  St.  Thomas,  20  to  23  fathoms,  station  6079  (Fish  Hawk). 

Genus  PITHO  Bell. 

Pitho  Bell,  Proc.  Zool.  Soc.  London,  in,  172,  1835. 

Otlwnia  Bell,  Trans.  Zool.  Soc.  London,  ii,  55, 1836. 

Piloronus  Gistel,  Natur.  Thierreichs,  p.  x,  1848.  (Substituted  for  Pitho  Bell,  said  to  be  preoccupied  by  Pi/tho  Fabricius.) 
Engyzomaria  Gistel,  loc.  cit.  (Substituted  for  Otlionia,  preoccupied). 

Microrynchus  Desbonne  in  Desbonne  & Schramm,  Crust.  Guadeloupe,  20,  1867. 

Carapace  truncate  in  front;  frontal  region  wide;  rostrum  very  short,  formed  of  two  small  teeth. 
Orbits  small,  tubular,  and  deep;  eyes  slender.  Outer  antenna:  short;  basal  article  lamellose,  forming 
floor  of  orbit;  second  article  fiat,  short,  and  broad,  especially  in  terminal  portion;  third  article  fiat, 
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but  smaller;  flagellum  very  small.  Carapace  oblong-oval,  antero-lateral  and  postero-lateral  borders 
forming  together  a slightly  arcuate  line.  Merus  of  outer  maxillipeds  dilated  outwardly  and  very 
slightly  notched  on  inner  side  for  insertion  of  palpus.  Chelipeds  with  fingers  spoon-shaped;  hands 
more  or  less  compressed.  Ambulatory  legs  stout  and  rather  short;  dactyli  sharp  and  spinulous  below. 
Abdomen  of  male  narrow  and  formed  of  seven  articles.  Straight,  stiff  hairs  border  the  antenna*  and 
are  arranged  in  a series  of  tufts  on  the  ptervgostomian  regions. 


Key  to  the  Porto  Rican  species  of  the  genus  Pitho. 

A.  Antero-lateral  teeth  obtuse  (in  the  adult);  second  antennal  segment  with  its  outer  lobe  strongly  produced 

laterally aculeate i 

A'.  Antero-lateral  teeth  acute. 

B.  Carapace  covered  with  granules  tipped  with  hairs;  lateral  teeth  diminishing  in  size  from  the  first  to  last, 

the  second  and  third  not  united  at  base mirabilis 

B'.  Carapace  with  no  conspicuous  granules.  Lateral  teeth  not  diminishing  in  size  from  the  first  to  last,  sec- 
ond and  third  more  or  less  united  at  base. 

C.  Second  lateral  tooth  much  reduced.  Carapace  almost  smooth.  Chelipeds  of  adult  male  very  elongate, 

cylindrical anisodon 

O'.  Second  lateral  tooth  but  slightly  reduced.  Carapace  tubereulate.  Chelipeds  of  adult  male  less  elongate, 

broad , heavy Iherminieri 


An  “ Othonia  nova  species,  von  Martens,”  is  recorded  by  Gundlach  from  Aguadilla; 
one  of  the  above  species. 


Pitho  aculeata  (Gibbes). 


it.  may  be 


Ilyas  aculeata  Gibbes,  Proc.  Amer.  Assoc.  Adv.  Sci.,  in,  171, '1850. 

Othonia  aculeata  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  VII,  49,  1859;  Ratlibun,  Proc.  U.  S.  Nat.  Mus.,  XV,  255,  pi.  xxxiv, 
figs.  1 and  2,  1892. 

Pitho  aculeata  Rathbun,  Ann.  Inst.  Jamaica,  I,  7,  1897. 

Carapace  a little  longer  than  broad,  almost  smooth  above  in  adult,  more  or  less  tuberculous  and 
granulous  in  young.  Width  between  outer  orbital  angles  two-thirds  of  entire  width.  Preorbital  and 
external  orbital  angles  subacute.  Antero-lateral  margins  armed  with  five  teeth  (exclusive  of  orbital 
angle)  more  or  less  triangular,  obtuse  in  the  old,  acute  in  young,  the  second  and  third  coalesced  at 
their  base,  the  fourth  and  fifth  small.  Frontal  teeth  small,  flat,  triangular,  obtuse.  Basal  article  of 
antennae  wide;  that  portion  of  its  anterior  margin  situated  outside  of  the  insertion  of  the  second  article 
is  denticulate;  a deep  groove  between  this  crest  and  frontal  border,  a second  groove  on  the  carapace 
parallel  to  first.  Second  article  with  an  outer  lobe  much  produced  laterally.  Chelipeds  strong  in  the 
full-grown  male,  about!. 5 times  as  long  as  carapace;  arm  angular,  with  three  depressed  tubercles  on 
upper  margin;  wrist  with  a smooth  longitudinal  crest;  palms  compressed,  about  1.5  times  as  long  as 
wide;  fingers  widely  gaping  for  their  distal  two-thirds,  with  a tooth  near  base  of  dactyl.  Chelipeds  in 
the  young  male  and  in  the  female  short  and  weak;  fingers  evenly  dentate  and  in  contact.  The  carpal 
joints  of  the  ambulatory  legs  have  a broad,  deep  groove  on  the  outer  surface.  Appendages  of  first 
segment  of  abdomen  in  the  male  are  brown  in  color  for  their  distal  half,  the  brown  parts  in  contact 
for  half  their  length,  diverging  at  extremities  in  slight  curves  convex  to  each  other,  each  appendage 
terminating  in  a right-angled  hook,  the  point  of  which  is  directed  toward  median  line  of  carapace. 

Dimensions  of  male:  Length,  27.5  mm.;  width,  26  mm.;  width  across  orbits,  17  mm. 

Florida  Keys;  Bahamas;  West  Indies.  Porto  Rico:  Boqueron  Bay;  Culebra. 


Pitho  anisodon  (von  Martens). 

Othonia  anisodon  \ on  Martens,  Arch.  f.  Natur. , xxxvin,  83,  pi.  iv,  f.  3,  1872. 

Othonia  Iherminieri  Rathbun,  Proc.  TJ.  S.  Nat.  Mus.,  xv,  255,  pi.  xxxiv,  figs.  3 and  4,  1892.  (Not  0.  Iherminieri  Schramm.) 
Pitho  anisodon  Rathbun,  Ann.  Inst.  Jamaica,  I,  8,  1897. 

Allied  to  P.  aculeata.  Front  much  narrower,  width  between  outer  orbital  angles  but  little  more 
than  half  the  entire  width;  rostrum  more  advanced  and  less  deflexed.  A slighter  groove  runs  from  tip 
of  inner  upper  angle  of  orbit  to  base  of  rostrum.  Orbital  angles  less  advanced  and  less  conspicuous, 
though  more  acute.  Second  article  of  antenna  with  a shorter  outer  lobe,  directed  forward.  Antero- 
lateral teeth  sharp,  the  last  two  of  good  size,  the  second  much  reduced.  Carapace  smoother  and  more 


78 


BULLETIN  OF  THE  UNITED  STATES  FISH  COMMISSION. 


pubescent.  Chelipeds  of  full-grown  male  from  1.5  to  nearly  2 times  as  long  as  carapace;  palms 
longer  and  narrower  (3  times  as  long  as  wide);  arm  more  cylindrical,  less  angled  and  nearly  smooth; 
wrist  nearly  smooth.  Carpal  joints  of  ambulatory  legs  longer  and  slenderer  with  a shallow  groove 
on  outer  surface.  Appendages  of  abdomen  of  male  with  the  distal  third  of  a light  brown  color,  gradually 
tapering  and  arranged  in  form  of  a lyre,  widely  spreading  at  tips. 

Dimensions  of  male:  Length,  30.5  mm.;  width,  29  mm. ; width 'across  orbits,  16.2  mm. 

From  Florida  to  United  States  of  Colombia  and  Guadeloupe.  Culebra. 

Pitho  lherminieri  (Schramm). 

Othonia  lherminieri  Schramm,  Crust.  Guadeloupe,  20,  1S67;  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  116,  pi.  xxiv,  f.  5,  1875. 

(Not  0.  lherminieri  Rathbun,  1892, ) 

Othonia  carolinensis  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xv,  256,  pi.  xxxv,  .igs.  1 and  '2,  1892. 

Pitho  lherminieri  Rathbun,  Ann.  Inst.  Jamaica,  I,  8,  1897. 

Carapace  rough  with  tubercles  of  different  sizes,  as  broad  as  long  in  the  adult  male,  longer  than 
broad  in  other  forms,  very  narrow  behind  in  males,  much  wider  in  females.  Fronto-orbital  width 
about  half  the  entire  width  in  adults,  wider  in  the  young.  Frontal  teeth  slightly  more  advanced  than 
orbital  angles.  Second  and  third  lateral  teeth  subequal;  fourth  and  fifth  much  reduced.  Second  joint 
of  antenna  similar  to  that  of  P.  anisodon,  but  wider. 

Chelipeds  similar  to  those  of  P.  ac.ule.ata.  Appendages  of  abdomen  of  male  in  contact  at  about 
three-fifths  the  distance  from  distal  end,  then  separating  slightly  in  faint  curves  concave  to  each  other, 
and  again  converging  before  they  finally  spread  out  at  tips;  distal  three-fifths  yellow,  very  slender, 
tapering  gradually  to  a fine  point. 

Dimensions  of  male:  Length,  25  mm.;  width,  25  mm.;  fronto-orbital  width,  13  mm. 

Mayaguez  Harbor,  97  to  120  fathoms,  station  6067;  off  Vieques,  14  fathoms,  station  6085.  It  is 
extremely  doubtful  if  the  specimen  labeled  “Station  6067”  came  from  the  depth  indicated. 

The  species  ranges  from  Charleston,  South  Carolina,  to  Cape  St.  Roque,  Brazil,  in  from  1 to  20 
fathoms. 

Pitho  mirabilis  (Herbst). 

Cancer  mirabilis  Herbst,  Natur.  Krabben  u.  ICrebse,  ii,  152,  pi.  xxxvii,  f.  3,  1791. 

Othonia  rotunda  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  xv,  258,  pi.  xxxvi,  f.  1,  1892. 

Pitho  mirabilis  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  258,  1898. 

Carapace  as  broad  as  long,  widest  at  fourth  antero-lateral  tooth,  much  swollen  in  both  directions, 
transversely  rising  abruptly  from  bases  of  lateral  teeth,  longitudinally  rising  in  almost  an  equal  curve 
from  behind  the  front  and  from  posterior  margin.  Regions  faintly  indicated.  Carapace  covered  with 
granules  more  thickly  set  on  posterior  half;  long,  fine  hairs  proceed  front  top  of  granules.  Along  the 
outer  margins  of  the  gastric  lobes,  bunches  of  granules  beset  with  coarse  hairs  form  a broad  line  which 
is  continued  to  rostrum.  Rostral  teeth  sharp,  produced  beyond  orbital  angles.  Preorbital  tooth  obtuse, 
less  produced  than  postorbital,  which  is  subacute.  Antero-lateral  teeth  usually  five,  acute,  separated 
to  their  bases,  the  first  the  largest,  the  others  as  a rule  decreasing  in  size  to  the  last,  the  tips  making  a 
single  curve.  Anterior  margins  of  teeth  thickened.  Antero-lateral  margin  marked  by  inconspicuous 
granules  irregularly  placed,  giving  the  teeth  the  appearance  of  being  themselves  minutely  dentate. 
Basal  article  of  the  antenna  with  a sharp,  longitudinal  groove  through  the  middle;  tooth  at  distal 
extremity  slightly  more  produced  than  upper  inner  angle  of  orbit  and  visible  in  a dorsal  view;  outer 
lobe  of  second  article  directed  forward;  third  article  as  broad  as  long.  Abdomen  and  sternum  minutely 
pubescent;  abdominal  appendages  in  male  diverging  slightly  at  distal  ends,  hooked  at  tips. 

Chelipeds  in  both  sexes  slender,  longer  than  ambulatory  legs,  finely  punctate,  upper  margin  with 
thinly  scattered  hairs;  arm  angular,  a few  small  tubercles  on  the  upper  margin;  hand  slightly  tapering 
distally;  fingers  in  male  gaping  for  the  proximal  third,  a tooth  on  dactyl;  in  the  female,  fingers  evenly 
dentate  and  in  contact  for  nearly  their  whole  length,  a slight  gape  at  proximal  end.  Ambulatory 
legs  very  hairy  above,  first  pair  reaching  to  about  middle  of  inarms. 

Length  and  width  of  female,  17.5  mm.;  width  of  front,  9.8  mm. 

Key  West;  Bahama  Banks.  Puerto  Real,  Porto  Rico. 
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Family  PARTHENOPIDvE  Milne  Edwards,  1834;  White,  1847. 

Basal  joint  of  antenna  very  small  and  embedded  between  the  front  and  the  floor  of  the  orbit. 
Ohelipeds  vastly  longer  and  more  massive  than  the  other  legs. 


Key  to  the  Porto  Rican  genera  of  the  family  Parthenopidx. 

A.  Carapace  not  laterally  expanded  over  the  ambulatory  legs. 

B.  Carapace  tuberculate. 

C.  Carapace  convex.  Pterygostomian  and  subhepatic  regions  not  deeply  excavated Lambrus 

O'.  Carapace  depressed.  Pterygostomian  and  subhepatic  regions  excavated,  this  excavation  forming,  when 

the  chelipeds  are  retracted,  passages  to  the  efferent  branchial  apertures Platylambrus 

B'.  Carapace  smooth  (except  for  a few  strong  spines). 

C.  Carapace  high,  without  a strong  lateral  spine Solenolambrus 

C'.  Carapace  depressed,  with  a strong  lateral  spine Leiolambrus 

A'.  Carapace  more  or  less  expanded  to  form  a vault  in  which  the  ambulatory  legs  are  concealed. 

B.  Carapace  greatly  expanded  both  laterally  and  posteriorly.  Pterygostomian  region  smooth,  not  ridged  ...Cryptopodia 
B'.  Carapace  expanded  laterally,  but  not  posteriorly.  Pterygostomian  and  subhepatic  regions  traversed  by  a 

granular  ridge. Heterocrypta 


Genus  LAMBRUS  Leach. 

Lambrus  Leach,  Trans.  Linn.  Soc.  London,  xi,  pp.  308  and  310,  1815. 

Carapace  either  broadly  triangular  or  ovate-pentagonal  with  short,  pointed  front.  Surface 
granular,  tubercular,  or  spiny.  Eyes  inclosed  in  distinct  orbits,  with  a suture  above  and  hiatus 
below,  the  hiatus  occupied  by  the  second  joint  of  antennal  peduncle.  The  antennules  fold  obliquely. 
Antennae  small;  their  basal  joint,  which  is  extremely  short  and  does  not  reach  the  front,  is  wedged  in 
between  the  antennulary  fossa  and  the  large  lobe  that  constitutes  floor  of  orbit.  Buccal  frame  usually 
quadrangular,  sometimes  a little  narrowed  in  front;  completely  closed  by  the  external  maxiliipeds. 
Chelipeds  usually  of  immense  size  and  length,  out  of  all  proportion  to  the  short,  slender  ambulatory 
legs;  arm  and  hand  usually  prismatic  with  the  borders  strongly  dentate;  fingers  much  shorter  than 
palm  and  abruptly  curved  inward  and  a little  downward. 

Lambrus  agonus  Stimpson. 

Lambrus  agonus  Stimpson,  Bull.  M.  C.  Z.,  II,  131,  1871;  A.  Milne  Edwards,  Crust.  Riig.  Mex.,  151,  1878,  pi.  xxvm,  f.  3,  1879 

Carapace  ovate-pentagonal,  about  one-fifth  broader  than  long,  with  rounded  sides,  without 
angles;  a moderate  postorbital  constriction.  Depressions  between  regions  not  remarkably  deep. 
Surface  coarsely  punctate  or  eroded,  with  numerous  granules  and  tubercles;  the  larger  tubercles  more 
or  less  spiniform  and  arranged  as  follows:  Five  on  gastric  region,  of  which  four  are  near  the  middle  in 
a transverse  line,  and  another,  larger,  on  median  line  behind  them;  three  in  a longitudinal  row  on 
cardiac  region;  one  on  each  side  of  urocardiac  lobe;  five  on  each  branchial  region,  the  posterior  one 
being  prolonged  in  a spine;  one  on  each  hepatic  region.  The  antero-lateral  margin  of  branchial  region 
is  armed  with  six  small  teeth;  below  and  behind  the  last  three  is  a short  denticulate  crest;  below  this, 
a stout  spine.  Rostral  tooth  narrow  and  produced;  a few  denticles  at  its  base  on  either  side.  Several 
spines  on  outer  margin  of  orbit  and  a small  spine  on  upper  surface  of  eye.  A conical  tubercle  on  each 
side  of  sternum  near  base  of  chelipeds;  another  on  coxal  joint  of.  chelipeds.  The  second  segment  of 
abdomen  has  a sharp  transverse  crest,  forming  a lobe  in  the  center  and  a tooth  on  each  side.  Chelipeds 
very  long  and  slender  (the  arm  about  1.33  times  the  width  of  the  carapace),  their  upper  surface 
finely  rugose.  An  irregular  row  of  dentiform  tubercles  near  the  middle  of  the  upper  surface  of  arm 
and  wrist  and  nearer  the  outer' margin  of  hand;  inner  and  outer  margins  of  arm  and  wrist  with  similar 
tubercles.  Upon  the  upper  margin  of  hand  a series  of  eighteen  or  twenty  irregular  teeth,  increasing 
generally  in  size  to  a point  near  the  fingers,  when  they  diminish;  on  the  outer  margin  four  to  six 
larger  teeth  and  many  intermediate  smaller  ones.  Ambulatory  legs  long,  for  the  genus  (the  first  one 
reaching  end  of  wrist),  slender,  bare,  and. almost  smooth,  having  only  some  faint  indications  of  spinules 
on  upper  margins  of  meral  joints. 

Dimensions  of  male:  Length  of  carapace,  17.5  mm.;  width,  20.8  mm. 

Gulf  of  Mexico;  Florida  Reefs  and  Caribbean  Sea;  25  to  84  fathoms.  Mayaguez  Harbor,  75  to  76 
fathoms,  station  6063. 

Genus  PLATYLAMBRUS  Stimpson. 

Platylambrus  Stimpson,  Bull.  Mus.  Comp.  Zool.,  II,  129,  1871. 

Closely  allied  to  Lambrus,  of  which  it  may  be  only  a subgenus.  Carapace  strongly  carinated  or 
tuberculated,  broadly  triangular  (considerably  broader  than  long),  with  rounded  sides  and  abroad 
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but  sharp-pointed  projecting  rostrum;  no  postocular  constriction.  Chelipeds  with  arm  and  hand 
straight,  sharply  trigonal,  the  edges  of  these  joints,  as  also  outer  edge  of  carpus,  being  very  sharply 
and  stoutly  serrated.  In  the  typical  species  the  carapace  is  much  flattened  and  the  pterygostomian 
and  subhepatic  regions  strongly  excavated  quite  to  the  infero-exterior  margin  of  the  orbit,  forming, 
when  the  chelipeds  are  retracted,  covered  afferent  passages,  the  external  apertures  of  which  are  seen 
between  the  base  of  the  finger  of  cheliped  and  margin  of  orbit. 

Platylambrus  serratus  (Milne  Edwards). 

Lamhrus  serratus  Milne  Edwards,  Hist.  Nat.  Crust.,  I,  357,  1834. 

Platylambrus  serratus  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  156,  pi.  xxx,  f.  1,  1878,  and  synonymy. 

Carapace  about  1.5  times  as  broad  as  long,  depressed;  the  furrow  separating  the  gastric  from  the 
branchial  regions  is  deep;  elevations  of  the  carapace  ornamented  with  numerous  unequal  tubercles, 
some  of  which  on  the  branchial  region  are  sharp.  Rostrum  short  and  narrow.  Antero-lateral  margins 
cut  into  seven  or  eight  triangular  teeth,  and  terminating  posteriorly  in  a large  flat  spine,  directed 
nearly  straight  outward.  Postero-lateral  border  armed  with  three  short  erect  spines,  the  last  of  which 
limits  the  posterior  border.  A large  median  tubercle  on  posterior  border.  Chelipeds  long  (the  length 
of  arm  equaling  width  of  carapace  without  spines)  and  flattened;  lower  face  smooth;  outer  margin 
cut  into  triangular,  sharp  teeth,  of  which  nine,  alternately  large  and  small,  are  on  the  hand;  teeth  of 
inner  margin  smaller  and  more  numerous  (15  or  16  on  the  hand) ; upper  surface  showing  a few 
tubercles  on  the  hand,  but  more  on  the  arm,  where  there  is  an  obliquely  longitudinal  row.  The  first 
ambulatory  leg  does  not  reach  end  of  arm;  these  legs  are  slightly  spinulous,  but  in  the  main,  smooth. 

Color,  rosy  gray,  sometimes  spotted  with  black;  fingers  carmine,  teeth  bordered  with  black  (A. 
Milne  Edwards). 

Dimensions  of  male:  Length,  18.5  mm.;  width,  27.8  mm. 

From  North  Carolina  to  Gulf  of  Mexico  and  West  Indies,  5 to  30  fathoms.  May  ague/.  Harbor,  1 
young  male. 

Genus  LEIOLAMBRUS  A.  Milne  Edwards. 

Leiolambrus  A.  Milne  Edwards,  Crust.  Reg.  Mex.,  148,  1878. 

Carapace  hexagonal,  considerably  broader  than  long,  with  a strong  spine  near  middle  of  its  lateral 
margin.  Surface  depressed,  smooth,  or  nearly  so,  with  three  low  longitudinal  elevations,  one  median, 
the  others  branchial.  Front  subtruncate,  with  a minute  median  point.  Orbits  with  a closed  fissure 
above,  a large  V-shaped  fissure  below  toward  outside,  and  an  inner  hiatus  in  which  is  lodged  the 
antenna.  Basal  joint  of  antenna  very  small.  Antennules 
folding  almost  longitudinally.  Buccal  frame  narrowing  a 
little  forward,  loosely  covered  by  external  maxillipeds; 
these  last  have  an  anteriorly  tapering  ischium,  a merus 
with  a semicircular  antero-external  outline,  antero-internal 
angle  rectangularly  notched;  merus  and  ischium  of  the 
endognath  (not  the  exognath)  bordered  with  long  hairs 
which  form  a ventral  covering  to  the  afferent  channels 
of  the  b ranch ue.  Chelipeds  very  long,  sharply  trigonal, 
somewhat  unequal;  marginal  teeth  small  and  numerous. 

The  fingers  gape  in  the  larger  claw.  First  pair  of  ambu- 
latory legs  the  shortest. 

Leiolambrus  nitidus,  sp.  nov. 

Carapace  about  three-fifths  as  long  as  broad,  antero- 
lateral and  postero-lateral  margins  subequal;  the  surface 
is  coarsely  punctate  in  elevated  regions,  smooth  in  depres- 
sions, a little  granulous  along  summit  of  branchial,  cardiac,  and  posterior  part  of  mesogastric.  Margin 
of  front  feebly  tridentate,  not  advanced  beyond  antennular  fossettes.  Orbits  wider  than  long  and 
completely  filled  by  large  eyes.  Antero-lateral  margin  obscurely  toothed,  the  teeth  having  denticulate 
margins.  Lateral  spine  strong,  acuminate,  directed  either  outward  or  somewhat  backward,  and 
slightly  upward.  A small  tubercle  on  postero-lateral  margin  at  end  of  branchial  ridge.  Extremities 


Fig.  12. — Leiolambrus  nitidus,  male,  x 2.5. 
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of  posterior  margin  either  angular  or  marked  with  a small  tooth.  Inner  lobe  of  orbital  floor  produced 
nearly  to  line  of  front.  Chelipeds  narrow,  lower  surface  smooth,  upper  surface  with  a scant  marginal 
fringe  of  hair.  Arm  with  upper  surface  convex  and  scabrous,  anterior  margin  armed  with  many 
small  denticulated  teeth,  of  which  three  or  four  are  noticeably  larger  and  sometimes  spiniform; 
posterior  margin  evenly  denticulate  and  terminating  in  a spine.  Outer  margin  of  wrist  denticulate, 
inner  margin  granulate,  a longitudinal  line  of  granules  through  middle  of  upper  surface.  Hand  with 
denticulate  inner  and  outer  margins,  with  granules  along  outer  margin  of  upper  surface.  Thumb  not 
bent  down  or  in,  prehensile  edge  with  three  or  four  large  teeth.  Movable  finger  spinulous  on  upper 
surface;  a spine  at  terminal  third  directed  distally;  prehensile  edge  finely  toothed.  Fingers  of  larger 
claw  with  a small  gape.  Last  three  pairs  of  ambulatory  legs  reaching  beyond  end  of  arm;  first  pair 
barely  reaching  dactylus  of  second.  Legs  almost  smooth;  lower  margins  of  meral  joints  very  finely 
denticulate.  The  third,  fourth,  and  fifth  abdominal  segments  in  the  male  fused;  all  separate  in  the 
female. 

Male:  Length  of  carapace,  6.4  mm.;  width,  10.3  mm.;  length  of  cheliped,  about  20  mm. 

Mayaguez  Harbor,  12  to  18  fathoms,  station  6061;  3 males,  5 females,  types  (Cat.  No.  23776). 
Mayaguez  Harbor,  7 to  12  fathoms,  stations  6058,  6059,  and  6060;  San  Juan  Harbor,  4%  to  5J  fathoms, 
station  6054. 

Up  to  this  time  no  representative  of  this  genus  had  been  taken  in  the  Atlantic;  the  type  species, 
L.  punctatissimus  (Owen) , from  Lower  California,  has  a much  smaller  lateral  spine,  larger  postero-lateral 
and  posterior  spines,  and  smaller  orbits. 

Genus  SOLENOLAMBRUS  Stimpson. 

Solenolambrus  Stimpson,  Bull.  Mus.  Comp.  Zool.,  n,  132,  1871. 

Carapace  pentagonal,  more  or  less  broad  than  long;  posterior  side  of  pentagon  much  the  shortest, 
the  other  four  sides  about  equal.  Margin  acute  on  all  sides,  forming  a slight  crest.  The  upper  surface 
is  naked,  glossy,  strongly  convex,  and  bears  four  protuberances — one  gastric,  one  cardiac,  and  two 
branchial.  Gastric  and  cardiac  protuberances  more  or  less  triangularly  pyramidal;  branchial  protuber- 
ance armed  with  an  acute  ridge  running  obliquely  to  postero-lateral  margin  of  carapace.  Frontal  region 
slightly  convex,  no  protuberance  on  orbital  region.  Rostrum  short  and  blunt  or  faintly  tridentate. 
Orbits  round,  a closed  fissure  above.  Basal  joint  of  external  antennae  about  as  long  as  next  joint. 
Epistome  concave.  From  the  antero-external  angle  of  the  buccal  area  a sharp,  elevated,  crenulated 
ridge  extends  to  outer  base  of  cheliped,  separating  concave  pterygostomian  from  subhepatic  region, 
which  is  also  concave  and  channel-like.  When  retracted,  the  extremity  of  hand  of  cheliped  covers 
pterygostomian  region,  forming  the  afferent  passage.  External  maxillipeds  fit  accurately  the  buccal 
area  and  closely  against  each  other  within;  exognath  concave,  forming  part  of  wall  of  afferent  channel, 
which  is  defined  within  by  a slight,  elevated  ridge  on  outer  side  of  ischium  of  endognath;  the  merus 
has  a prominent  antero-external  angle,  its  surface  concave  toward  antero-interior  angle;  no  notch  for 
insertion  of  palpus,  which,  except  at  origin,  is  concealed  behind  the  other  joints  of  endognath.  The 
chelipeds  resemble  those  of  Lambrus,  except  that  the  fingers  are  very  small  and  the  dactylus  is  gener- 
ally at  right  angles  with  palm  when  retracted.  Terminal  joints  of  ambulatory  legs  acuminate.  Third, 
fourth,  and  fifth  joints  of  male  abdomen  soldered  together. 

Key  to  the  Porto  Rican  species  of  the  genus  Solenolambrus. 


A.  Postero-lateral  margin  of  carapace  unarmed  between  branchial  ridge  and  posterior  margin typicus 

A'.  Postero-lateral  margin  with  a spine  between  branchial  ridge  and  posterior  margin decemspinosus 


Solenolambrus  typicus  Stimpson. 

Solenolambrus  typicus  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii,  133,  1871;  A.  Milne  Edwards,  Crust.  R<5g.  Mex.,  159,  1878;  pi. 
xxviii,  f.  4,  1879. 

Carapace  one-eighth  broader  than  long.  Surface  coarsely  punctate.  Protuberances  of  gastric 
and  cardiac  regions  triangularly  pyramidal  and  acute,  with  the  ridges  forming  the  angles  crenulated; 
the  posterior  ridge  in  the  median  line  of  carapace,  the  other  two  diverge  from  each  other  in  front. 
Cardiac  pyramid  symmetrical,  each  of  its  triangular  sides  being  equal;  gastric  protuberance  not 
symmetrical,  the  posterior  ridge  being  a short,  steep  slope,  the  two  anterior  ridges  being  long  and 

2d— F.  C.  B.  1900—6 
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inclosing  a gradual,  somewhat  convex,  slope  toward  front.  Ridge  of  branchial  region  also  crenulated 
and  bent  at  middle  at  an  obtuse  angle,  almost  a right  angle.  In  the  male  each  protuberance  of  carapace 
is  surmounted  by  an  acute  spine,  while  in  the  female  the  apical  angles  are  not  thus  acute.  Margin  of 
carapace  more  or  less  distinctly  crenulated,  especially  antero-lateral  margin,  at  the  outer  or  posterior 
end  of  which  are  three  small  and  not  very  well-marked  teeth.  Antero-lateral  margin  concave  anteriorly, 
convex  posteriorly.  Posterior  margin  straight,  lateral  angles  sharply  defined  and  even  spiniform  in 
male.  Eyes  rather  large,  with'  a minute  tubercle  on  anterior  side  of  extremity.  Basal  joint  of  external 
antennae  somewhat  longer  than  next  j oint.  Epistome  of  moderate  length.  External  maxillipeds  naked ; 
ischium  tuberculated  near  outer  margin  and  near  extremity.  Sternum  with  a few  tubercles  between 
bases  of  chelipeds.  Chelipeds  long,  naked,  except  some  inconspicuous  setae  on  crest  of  hand.  Merus 
with  denticulated  margins  and  with  surface  above  for  the  most  part  smooth  and  glossy,  but  with  a few 
tubercles  near  the  margins.  Carpus  with  five  denticulated  crests.  Hand  trigonous,  with  ten  strong 
teeth  on  inner  crest,  twelve  to  fourteen  small  granulated  teeth  on  outer  margin,  and  fifteen  teeth 
increasing  regularly  in  size  toward  extremity  on  lower  margin;  upper  surface  with  two  rows  of  tubercles, 
inner  surface  with  two  rows,  and  outer  surface  with  three  rows;  all  the  tubercles  ornamented  with  from 
two  to  five  granules.  Fingers  very  small,  between  a fourth  and  a fifth  the  length  of  palm;  dactylus 
when  flexed  almost  at  right  angle  with  palm.  Ambulatory  legs  compressed,  naked,  polished,  with  a 
laminiform  crest  above;  the  merus  joints  of  posterior  pair  have  a crest  below,  which  has  a lobe-like 
expansion  at  inner  extremity.  Abdomen  tuberculated  at  sides,  that  of  male  tapering  slightly. 

Dimensions  of  male:  Length,  9.2  mm.;  width,  10  nmi. 

Mayaguez  Harbor,  75  to  76  fathoms,  station  6063;  off  Punta  de  Melones,  8 fathoms,  station  6073. 
Previously  collected  at  Little  Bahama  Bank;  Gulf  of  Mexico;  Florida  Reefs;  Cuba;  in  depths  of  50  to 
338  fathoms. 

Solenolambrus  decemspinosus  Rathbun. 

Solenolambrus  decemspinosus  Rathbun,  Proc*.  U.  S.  Nat.  Mus.,  xvn,  84,  1894. 

Closely  allied  to  <S‘.  typicus.  Antero-lateral  margin  convex ; area  between  the  two  anterior  gastric 
ridges  narrower  than  in  S.  typicus;  gastric  and  cardiac  prominences  terminating  in  slender  spines. 
Eight  additional  dorsal  spines — two  on  each  branchial  ridge,  of  which  the  posterior  or  marginal  is  the 
longer,  one  at  each  posterior  angle,  and  one  on  postero-lateral  margin  midway  between  the  last  and 
branchial  spine.  Surface  finely  punctate.  Sternum  smooth  between  bases  of  chelipeds.  Terminal 
segment  of  abdomen  of  male  much  longer  and  distally  narrower  than  in  S.  typicus,  its  sides  deeply 
concave.  Merus  of  the  outer  maxillipeds  narrower  and  more  produced  at  antero-external  angle  than 
in  S.  typicus.  Chelipeds  similar  to  those  of  S.  typicus.  The  second,  third,  and  fourth  pairs  of  ambulatory 
legs  more  or  less  cristate  below. 

Dimensions  of  male:  Length,  6 mm.;  width,  7 mm. 

Off  entrance  to  San  Juan  Harbor,  45  fathoms,  station  6051,  1 male.  Gulf  of  Mexico,  60  fathoms 
(type  locality). 

Genus  CRYPTOPODIA  Milne  Edwards. 

Cryptopodia  Milne  Edwards,  Hist.  Nat.  Crust.,  I,  360,  1834. 

Carapace  very  broadly  triangular,  with  very  large  lateral  clypeiform  vaulted  expansions  which 
conceal  the  ambulatory  legs  and  are  prolonged  posteriorly  far  beyond  base  of  abdomen.  A ridge 
extends  from  gastric  region  across  branchial  region  to  the  postero-lateral  margin.  Rostrum  nearly 
horizontal,' spatuliform  and  very  prominent.  Pterygostomian  regions  smooth,  not  ridged.  Orbits  very 
small,  nearly  circular,  with  a suture  in  superior  margin.  Epistome  well  developed;  antennulary  fosste 
narrow  and  somewhat  oblique.  Eyes  very  small  and  retractile.  Basal  antennal  joint  slightly  dilated, 
not  nearly  reaching  internal  orbital  hiatus,  which  is  filled  by  the  second  joint.  Buccal  cavity  and 
external  maxillipeds  small.  Merus  of  maxillipeds  distally  truncated,  antero-external  angle  produced. 
Chelipeds  allied  to.  those  of  Lambrus.  Ambulatory  legs  with  the  fourth,  fifth,  and  six  joints  more  or 
less  cristate. 

Cryptopodia  concava  Stimpson. 

Cryptopodia  concava  Stimpson,  Bull.  Mus.  Comp.  Zool.,  n,  137, 1871;  A.  Milne  Edwards,  Crust.  R6g.  Mex.,  168,  pi.  xxix,  figs. 

1 and  2,  1878. 

Carapace  a little  broader  than  long;  antero-lateral  margins  twice  as  long  as  postero-lateral  and 
meeting  them  at  an  obtuse  angle;  postero-lateral  margins  converging  posteriorly  very  slightly,  posterior 
margin  straight  in  female,  very  slightly  emarginate  in  male.  Gastro-branchial  ridges  granulate; 
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margin  cut  into  small  truncate  teeth  separated  by  closed  fissures  and  with  denticulate  margins.  The 
lateral  expansions  do  not  quite  cover  the  feet  when  extended.  Surface  smooth  and  shining.  Front 
triangular  and  flattened.  Merus  of  maxillipeds  triangular,  its  internal  angle  truncate.  Upper  surface 
of  arm  and  hand  of  cheliped  dilated  toward  middle;  margins  with  a few  obscure  teeth,  also  denticulate. 
Crests  of  legs  denticulate.  Sternum  very  concave  in  front;  a deep  hollow  fits  terminal  segment  of 
abdomen;  on  each  side  of  this  hollow  is  a strong  dentate  crest  prolonged  to  basal  article  of  cheliped. 

Dimensions  of  male:  Length,  6.5  mm.;  width,  7.7  mm. 

Off  St.  Thomas,  20  fathoms,  station  6080,  1 female  ( Fish  Hawk ) . Gulf  of  Mexico,  Florida  Keys, 
and  Bahama  Banks,  19  to  34  fathoms. 

Genus  HETEROCRYPTA  Stimpson. 

Heterocrypta  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  x,  102,  1871. 

Differs  from  Cryptopodia  in  having  posterior  border  of  carapace  slightly  overlapping  abdomen 
but  not  distinctly  produced;  lateral  clypeiform  expansions  less  produced,  so  that  the  legs  when  even 
moderately  extended  can  be  seen  beyond  them;  pterygostomian  and  subhepatic  regions  traversed  b 
a granular  ridge  which  runs  parallel  to  antero-lateral  border  from  angle  of  buccal  cavity  to  base  o. 
chelipeds. 

Key  to  the.  Porto  Rican  species  of  the  genus  Heterocrypta. 


A.  Length  of  carapace  two-thirds  or  less  of  the  width granulatci 

A'.  Length  of  carapace  nine-tenths  of  the  width lapidea 


Heterocrypta  granulata  (Gibbes). 

Cryptopodia  granulata  Gibbes,  Proc.  Amer.  Assoc.  Adv.  Sci.,  in,  173,  1850. 

Heterocrypta  granulata  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.Y.,  x,  102,  1871. 

Carapace  very  wide,  length  two-thirds  the  width;  the  branchial  ridge  runs  almost  parallel  to 
antero-lateral  margin,  except  on  gastric  region,  where  it  is  transverse;  from  either  end  of  this  trans- 
verse portion  a longitudinal  crest  runs  forward  to  upper  margin  of  orbit.  A large  dome-like  elevation 
on  cardiac  region,  granulated  at  summit.  General  surface  smooth  and  punctate;  margins  crenulate. 
Portion  of  margin  between  antero-lateral  margin  and  the  branchial  ridge  straight.  The  posterior 
margin  forms  with  the  preceding  an  angle  scarcely  perceptible  except  in  a rear  view.  Rostrum 
broad,  blunt,  and  deflexed,  margins  rounded.  Lower  surface  is  granulous.  Merus  of  outer  maxillipeds 
notched  at  inner  angle.  Chelipeds  unequal,  rather  short  and  heavy.  LTpper  surfaces  of  arm  and  hand 
dilated  toward  middle;  margins  irregularly  denticulate.  Fingers  of  larger  cheliped  gape,  those  of 
smaller  do  not.  Merus  of  last  pair  of  feet  barely  visible  in  a dorsal  view.  Third,  fourth,  and  fifth 
segments  of  abdomen  of  male  are  fused;  sixth  seg- 
ment has  a sharp  posterior,  appressed  spine,  the  tip 
of  which  lies  between  two  tubercles  on  fifth  segment. 

Dimensions  of  female:  Length,  14.5mm.;  width, 

21  mm. 

Vineyard  Sound  to  the  west  coast  of  Florida; 

West  Indies.  Mayaguez,  1 male. 

Heterocrypta  lapidea,  sp.  nov. 

Carapace  much  narrower  than  in  IP.  granulata., 
the  length  being  nine-tenths  of  the  width;  some 
of  the  granules  of  branchial  ridges  are  thrown  up  in 
tubercles,  one  at  gastric  terminus  of  either  ridge;  a 
well-defined  angle  at  other  end  of  branchial  ridge; 
margin  concave  between  this  angle  and  end  of  antero-lateral  margin.  A median  furrow  across  front 
and  anterior  gastric  region.  Chelipeds  longer  and  narrower  than  in  //.  granulata;  margins  of  arm 
subparallel;  dentation  of  margins  stronger  but  similar  to  that  of  H.  gramdata. 

Dimensions  of  female:  Length,  5.9  mm.;  width,  6.6  mm. ; length  of  outer  margin  of  arm  and 
hand,  each  4 mm. 

One  female  taken  at  St.  Thomas  by  the  Albatross  during  a West  Indian  cruise  (Cat.  No,  20324, 
type).  Mayaguez,  1 young  specimen. 


Fig.  13. — Heterocrypta  lapidea , female,  x 4. 
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Tribe  OXYSTOMATA  or  LEUCOSOIDEA. 

Carapace  with  antero-lateral  margins  arcuate  or  orbiculate;  sometimes  subglobose  or  more  or  less 
oblong,  with  subparallel  margins.  Epistome  much  reduced.  Buccal  frame  more  or  less  triangular, 
produced  and  narrowed  forward,  with  margins  anteriorly  convergent.  Six  to  nine  pairs  of  branchiae. 

. Efferent  channels  opening  at  middle  of  endostome,  which  is  produced  forward.  Afferent  channels 
open  either  behind  pterygostomian  regions  and  in  front  of  chelipeds,  or  at  antero-lateral  angles  of 
palate.  First  antennae  folded  longitudinally  or  obliquely.  The  genital  organs  of  the  male  are  exserted 
either  from  the  bases  of  the  fifth  pair  of  legs  or  from  surface  of  sternal  plastron. 

Family  CALAPPIDAi  Milne  Edwards,  1837;  De  Haan,  1837;  White,  1847. 

The  afferent  channels  to  branchiae  open  behind  pterygostomian  regions  and  in  front  of  chelipeds. 
Antennae  small.  Outer  maxillipeds  not  completely  closing  the  buccal  cavern  and  with  the  palpus  not 
concealed  by  merus  joint.  Verges  of  male  exserted  from  bases  of  fifth  pair  of  legs. 

Key  to  the  Porto  Rican  genera  of  the  family  Calappidie. 

A.  Carapace  with  a posterolateral  shield-like  expansion  or  series  of  broad  serrations,  forming  a vault  beneath 
which  the  four  ambulatory  legs  can  be  completely  or  largely  concealed  in  flexion.  Basal  joint 


of  antennse  much  dilated Calappa 

A'.  Carapace  without  any  trace  of  a postero-lateral  shield-like  expansion.  Basal  joint  of  antennse  slender Cycloes 


Genus  CALAPPA  Fabricins 

Calappa  Fabricius,  Entom.  Sys.,  Suppl.,  309,  1798. 

Carapace  strongly  convex,  rounded  in  front,  much  broadened  behind  by  a pair  of  clypeiform 
expansions  or  wings,  beneath  which  the  ambulatory  legs  are  concealed  in  flexion.  Front  small,  some- 
what triangular,  projecting  usually  little  or  not  at  all  beyond  level  of  orbits,  bilobed.  Orbits  small, 
circular;  eye-stalks  short  and  thick.  Antennulse  nearly  vertical.  Basal  joint  of  antennse  very  broad 
and  filling  a wide  hiatus  at  inner  angle  of  orbit.  Outer  maxillipeds  not  meeting,  but  leaving  exposed 
mandibles  and,  in  front  of  them,  lamellar  processes  from  first  pair  of  maxillipeds.  These  processes 
form  the  bases  of  two  channels  separated  by  a deep  vertical  septum  extending  to  antennulary  fossae. 
Chelipeds  very  large,  and  in  flexion  fitting  closely  the  front  half  of  carapace,  forming  a sort  of  buckler. 
The  merus  has  externally  and  near  its  distal  end  a transverse  wing-like  expansion.  Hand  strongly 
compressed,  its  upper  border  forming  a high  dentate  crest.  Chelipeds  equal  except  for  the  fingers, 
which  on  one  hand  have  outside  near  the  base  a stout  projecting  lobule.  Abdomen  in  adult  with  the 
third,  fourth,  and  fifth  segments  fused. 

Key  to  the  Porto  Rican  species  of  the  genus  Calappa. 


A.  Posterior  margin  of  carapace  with  only  broad  and  shallow  teeth. 

B.  No  deep  hollow  between  gastric  and  hepatic  regions . flammea 

B'.  A deep  hollow  between  gastric  and  hepatic  regions gallus 

A'.  Posterior  margin  of  carapace  with  a pair  of  spines  near  the  middle sulcata 


Calappa  flammea  (Herbst).  Plate  2. 

Cancer  flammea  Herbst,  Natur.  Krabben  u.  Krebse,  ii,  161,  pi.  XL,  f.  2,  1794;  in,  pt.  3,  p.  19,  1803. 

Calappa  flammea  Bose,  Hist.  Nat.  Crust.,  I,  185,  1802;  Miers,  Challenger  Rept.,  xvii,  284,  pi.  xxm,  f.  1,  1886. 

Calappa  mamnorata  Latreille,  Hist.  Nat.  Crust.,  v,  392,  1803.  (Not  C.  marmorata  Fabricius.) 

Extreme  length  of  carapace  about  two-thirds  extreme  breadth.  Carapace,  outer  surface  of  wing- 
like expansion  of  the  arm,  upper  surface  of  wrist,  and  outer  surface  of  palm  covered  with  coarse 
granules,  more  closely  placed  on  anterior  than  on  posterior  half  of  carapace,  and  forming  several 
longitudinal  rows  of  flattened  tubercles.  Antero-lateral  border  crenulate  and  granulate;  posterior  border, 
exclusive  of  the  wings,  subentire  with  beaded  edge.  Wings  well  developed,  with  seven  strong  teeth  with 
beaded  edges,  three  behind  and  three  in  front  of  postero-lateral  tooth.  Pterygostomian  regions  thickly 
covered  with  hair.  Front  with  a large  notch,  projecting  little  beyond  orbits.  Endostomial  septum 
extends  forward  in  a strong  tooth  not  reaching  level  of  front.  The  wing-like  expansion  at  end  of  arm 
is  conspicuously  four-lobed;  the  crest  of  palm  is  eight  or  nine-toothed;  its  outer  face  has  several  large 
tubercles  and  a laminate  inferior  proximal  spine. 

Dimensions  of  female:  Extreme  length,  80  mm.;  width  at  sinus  just  in  front  of  wings,  105  mm.; 
greatest  width  of  carapace,  118  mm. 

North  Carolina  to  Sabanilla,  United  States  of  Colombia,  and  Venezuela;  Gulf  of  Mexico;  Bermudas; 
Cape  of  Good  Hope;  probably  Indian  Ocean.  Porto  Rico:  San  Juan  Harbor;  Mayaguez;  Boqueron 
Bay;  Arroyo;  Fajardo;  Ensenada  Honda,  Culebra;  Mayaguez  (Gtmdlach). 


BULL.U.S.  F.C.  1900.  M.J  RATH  B U N 


Plate  2. 


PARAPENAEUS  AMERICAN  US,  FEMALE,  NATURAL  SIZE 


CALAPPA  FLAM  MEA,  MALE, NATURAL  SIZE 
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Calappa  sulcata  Rathbun. 

Calappa  sulcata  Bathbun,  Bull.  Lab.  Nat.  Hist.  State  Univ.  Iowa,  iv,  289,  pi.  ix,  figs.  3 and  4,  1898. 

Extreme  length  of  carapace  about  seven-eighths  its  extreme  width.  Upper  surface  of  carapace 
and  outer  surface  of  cheliped  finely  granulate.  About  seven  rows  of  tubercles  on  carapace.  Antero- 
lateral border  with  about  fourteen  crenulations,  granulate  on  edge.  Posterior  margin  between  wings 
with  two  prominent  acute  spines.  Wings  not  strongly  developed,  having  six  marginal  teeth — two 
behind  and  three  in  front  of  postero-lateral  tooth,  which  is  long  and  spiniform.  Pterygostomian 
regions  slightly  hairy.  Front  little  projecting  and  with  a well-defined  notch.  Endostomial  septum 
with  a short,  sharp  tooth  projecting  forward  less  than  one- third  distance  from  mouth  to  front.  Arm 
expansion  four-lobed.  Superior  crest  of  hand  six  to  seven-dentate.  Outer  surface  of  palm  with  an  irreg- 
ular, oblique  sulcus  almost  smooth,  bordered  by  tubercles,  and  an  acuminate  inferior  proximal  spine. 

Dimensions  of  female:  Extreme  length,  21  mm.;  width  at  sinus  just  in  front  of  wings,  23  mm.; 
width  at  posterior  lateral  spines,  23.8  mm. 

Gulf  of  Mexico,  35  fathoms;  off  Cape  Hatteras,  27  fathoms.  Mayaguez  Harbor,  Porto  Rico,  12 
to  18  fathoms,  station  6061,  1 female,  larger  than  specimens  previously  collected. 

Color  in  alcohol,  a light  pinkish  brown.  There  are  seven  small  and  narrow  rings  of  dark  red; 
three  on  the  carapace — one  median  encircling  the  third  median  tubercle,  counting  from  the  front;  one 
on  each  branchial  region,  about  the  middle  of  the  length  of  the  carapace  and  encircling  the  fourth 
tubercle  of  the  outermost  continuous  row  of  tubercles.  There  is  one  ring  on  each  wrist  and  one  on 
each  palm  near  the  upper  margin  and  inclosing  the  tubercle  toward  the  proximal  end  of  the  margin; 
this  tubercle  is  not  in  the  center  of  the  ring,  but  near  its  upper  periphery. 

Calappa  gallus  (Herbst). 

Cancer  gallus  Herbst,  Natur.  Krabben  u.  Krebse,  m,  pt.  3,  pp.  18  and  46,  pi.  lvui,  f.  1,  1803. 

Cancer  ( Calappa 1 gallus  Latreille,  R5gne  Anim.,  ill,  24,  1817. 

Calappa  galloides  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vn,  71,  1859. 

Extreme  length  of  carapace  nearly  five-sixths  extreme  brea n.  Carapace,  outer  surface  of  wing- 

like expansion  of  the  arm,  upper  surface  of  wrist,  and  outer  surface  of  palm  are  covered  with  coarse 
tubercles,  which  become  squamiform  on  posterior  part  of  carapace.  A deep  hollow  between  gastric 
and  hepatic  regions.  Antero-lateral  border  of  carapace  crenulate;  posterior  border  finely  beaded  and 
quite  unarmed.  The  clypeiform  expansions  are  well  developed  and  have  each  about  six  strong  teeth 
with  beaded  edges — two  teeth  behind  and  three  in  front  of  postero-lateral  tooth.  The  pterygostomian 
regions  have  only  a few  scanty  hairs.  Front  emarginate,  projecting  well  beyond  orbits  and  forming  a 
laminar  rostrum.  Endostomial  septum  extends  vertically  from  level  of  front  to  level  of  mouth;  its 
anterior  border  angularly  convex.  The  wing-like  expansion  of  end  of  arm  is  conspicuously  four-lobed; 
crest  of  palm  six  or  seven-dentate. 

Dimensions  of  female:  Length,  50.5  mm. ; width  at  sinus  just  in  front  of  wings,  54.5  mm. ; greatest 
width  of  carapace,  67  mm. 

Islands  of  the  Pacific  and  Indian  Oceans;  Red  Sea  and  Persian  Gulf;  West  Africa;  Florida  Keys 
to  Bahia,  Brazil.  Porto  Rico:  Playa  de  Ponce,  on  Light-house  Reef;  off  Huma^ao,  12£  fathoms,  station 
6098;  San  Juan  (G.  M.  Gray,  coll.). 

Genus  CYCLOES  de  Haan. 

Cycloes  de  Haan,  Fauna  Japon.,  67,  68,  1837. 

Cryptosoma  Milne  Edwards,  Hist.  Nat.  Crust.,  ii,  110,  1837;  Brulld,  Hist.  Nat.  lies  Canaries,  xr,  pt.  2,  Crust.,  p.  16, 1840. 

Cai’apace  heart-shaped  or  subcircular.  Front  rather  narrow  and  often  emarginate.  Orbits  large, 
oval,  a distinct  suture  or  a fissure  in  roof  and  two  gaps  in  the  floor,  in  one  of  which  the  slender  basal- 
antennary  joint  is  lodged.  Eyes  large,  eye-stalks  short  and  thick.  Antennules  folding  obliquely.  The 
external  maxillipeds  completely  close  buccal  cavity;  above  them  the  endostomial  efferent  branchial 
channel  is  closed  by  lamellar  processes  from  first  pair  of  maxillipeds.  The  antero-internal  angle  of 
merus  of  external  maxillipeds  prolonged  obliquely  forward  to  form  a prominent  lobule  above  articulation 
of  palp.  Chelipeds  similar  to  those  of  Calappa.  Ambulatory  legs  compressed  and  of  moderate  size. 
Third,  fourth,  and  fifth  segments  of  abdomen  in  male  fused  together;  in  female  all  are  perfectly  distinct. 

Cycloes  bairdii  Stimpson. 

Cyclois  bairdii  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vn,  237,  1860. 

Carapace  broader  than  long,  regularly  convex;  median  regions  well  defined.  Surface  densely  and 
coarsely  granulate,  uneven,  or  tuberculate.  F ront  with  U -shaped  notch.  Antero-laterai  margin  with  a 
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beaded  edge,  somewhat  crenulate;  a short  tooth  at  lateral  angle.  Outer  surface  of  chelipeds  granulate 
and  tuberculate;  margin  of  arm  expansion  with  two  teeth;  a crest  on  palm  continuous  with  it.  LTpper 
margin  of  palm  seven  or  eight- toothed;  surface  with  two  or  three  longitudinal  crests  of  larger  granules 
near  the  base. 

Dimensions  of  male:  Extreme  length,  40  mm.;  width,  43.2  mm.;  width  at  lateral  tooth,  40.5  mm. 
Spanish  Wells,  Bahamas,  6 fathoms;  west  Florida,  211  fathoms;  Old  Providence;  Cape  St.  Lucas 
(type  locality);  Panama  Bay,  33  fathoms.  Ponce,  1 male,  1 female  (Fish  Hawk). 

Family  MATUTID^  McLcay,  1838. 

The  afferent  channels  to  the  branchiae  open  behind  the  pterygostomian  regions  and  in  front  of 
the  chelipeds.  Antennae  small.  Outer  maxillipeds  completely  closing  the  buccal  cavern  and  with  the 
palpus  concealed  beneath  the  triangular,  acute  merus  joint.  The  verges  of  the  male  are  exserted  from 
the  bases  of  the  fifth  pair  of  legs. 

Genus  HEPATITS  Latreille. 

Hepatus  Latreille,  Hist.  Nat.  Crust.,  in,  22,  1802. 

Carapace  broad,  convex,  regularly  arcuate  in  front,  strongly  narrowing  behind;  hepatic  regions 
very  large,  branchial  regions  very  small.  Front  narrow,  straight,  rather  prominent,  and  situated 
much  above  the  level  of  the  lateral  border  of  carapace,  which  is  prolonged  beneath  the  orbits  to  join 
the  margin  of  buccal  cavity.  Orbits  small,  circular,  on  a level  with  front.  Antennulae  very  oblique. 
Antennae  at  inner  angle  of  orbit.  Buccal  cavity  very  narrow  forward  and  triangular,  extending  as  far 
as  level  of  lower  border  of  orbits  and  entirely  covered  by  outer  maxillipeds,  of  which  the  merus 
is  triangular  and  has  straight  inner  margin,  under  which  are  concealed  the  following  segments. 
Chelipeds  strong,  and  when  flexed  fit  closely  against  lower  surface  of  body.  Hands  with  a superior 
crest,  fingers  inclined  a little  downward  and  inward.  Ambulatory  legs  smooth,  unarmed.  Abdomen 
with  seven  separate  segments. 

Hepatus  princeps  (Herbst). 

Cancer  princeps  Herbst,  Natur.  Krabben  u.  Krebse,  11,  154,  pi.  xxxvm,  f.  2,  1794. 

Calappci  augustata  Fabricius,  Entom.  Syst.,  Suppl.,  347,  1798. 

Hepatus  fasciatus  Latreille,  Hist.  Nat.  Crust.,  v,  388,  1803. 

Anterior  margin  of  front  thick,  obtuse.  The  line  which  descends  obliquely  from  the  external 
orbital  angle  to  anterior  border  of  carapace  is  faintly  marked.  Antero-lateral  margins  divided  into  12 
or  13  teeth  more  or  less  rectangular,  and  denticulate  on  their  margins.  Outer  face  of  hands  with 
several  rows  of  tubercles.  Dactyli  with  a coating  of  fur,  excepting  for  a narrow,  smooth  line  on  either 
side.  Carapace  covered  with  small,  dark-colored  spots,  often  arranged  in  transversely  arcuate  lines. 

Dimensions  of  male:  Length,  58.5  mm.;  width,  85.5  mm.;  width  between  outer  orbital  angles, 
18  mm.;  width  of  front,  14  mm. 

Taken  at  San  Juan  Harbor  in  fish  trap  and  at  Puerto  Real  on  coral  reef.  Mayaguez  (Gundlach.) 
Ranges  from  Georgia  to  Brazil;  Guinea;  Cape  of  Good  Hope  (Herklots) ; East  Indies  (Herbst). 

Family  LEUCOSIIDtE  Leach,  1819. 

The  afferent  channels  to  branchiae  open  at  anterior-lateral  angles  of  endostome.  Antennae  small. 
The  third  maxillipeds  completely  close  the  buccal  cavern  and  have  the  three  terminal  joints  wholly 
concealed  by  the  triangular  fourth  joint.  The  verges  of  the  male  are  exserted  from  the  sternal  plastron. 

Key  to  the  Porto  Rican  genera  of  the  fam  ily  Leucomdse. 

A.  Carapace  ovoid  or  globular,  and  smooth  or  granular,  never  nodular  or  eroded : Perscphona 

A'.  Carapace  polygonal,  uneven,  nodular  or  eroded. 

B.  Antennulary  fossse  in  open  communication  with  orbits.  Carapace  not  produced  laterally  over  bases  of 

ambulatory  legs Ebalia 

B'.  Antennulary  fossse  separated  from  orbits.  Carapace  produced  laterally  over  bases  of  ambulatory  legs. 

C.  Posterior  portion  of  the  carapace  either  without  deep  cavities,  or  if  with  cavities  they  are  bridged  over 

by  a narrow  strip  extending  from  cardiac  to  branchial  region Lithaclia 

C'.  Posterior  portion  of  the  carapace  with  two  deep,  smooth  cavities  extending  into  the  interior  of  cara- 
pace and  not  spanned  by  a narrow  bridge SpeUXophorus 

Genus  PERSEPHONA  Leach. 

Persephona  Leach,  Zool.  Misc.,  in,  pp.  18  and  22,  1817. 

Carapace  ovoid  or  globular,  terminating  posteriorly  in  three  spines — two  on,  and  one  in  the  middle 
line  immediately  above,  posterior  border.  Surface  of  carapace  smooth  or  granular,  never  nodular  or 
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eroded,  the  regions  not  all  demarcated.  The  front  is  well  delimited  from  the  carapace,  and  although 
the  dentiform  prolongations  of  the  septa  of  the  branchial  channels  may  sometimes  project  beyond  it, 
yet  the  whole  of  edge  of  buccal  cavern  is  never  in  the  adult  seen  beyond  it  in  a dorsal  view.  Hepatic 
region,  the  side  wall  of  which  commonly  forms  a distinct  facet,  generally  separated  from  branchial 
region  by  a broad  notch  in  antero-lateral  margin.  The  orbits  are  deep,  and  although  the  upper  edge 
is  a little  emarginate,  the  retracted  eye  is  completely  concealed;  the  three  sutures  in  the  roof  and  outer 
wall  are  A'ery  distinct;  the  floor  coincides  with  roof  of  buccal  cavern.  Antennae  loosely  lodged  in  gap 
at  the  inner  canthus  of  orbit.  The  antennules  fold  obliquely.  Buccal  cavern  elongate;  the  acutely 
triangular  merus  of  external  maxillipeds  is  not  much  more  than  half  the  length  of  ischium  measured 
along  inner  edge;  the  second  segment  of  the  exognath  has  the  outer  margin  more  or  less  curved. 
Chelipeds  rather  massive.  Abdomen  of  the  male  consists  of  four  or  five  pieces,  that  of  female  of  five. 

Persephona  punctata  (Linnaeus). 

Cancer  punctatus  Lin nseus,  Sys.  Nat.,  ed.  10,  i,  630,  1758  (part). 

PerSephona  punctata  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  vn,  70,  1859. 

Carapace  globular,  with  three  sharp,  recurved  spines,  one  at  either  end  of  posterior  margin  and 
one  median  just  above  posterior  margin.  On  the  outer  surface  of  carapace  are  numerous,  but  not 
crowded,  granules  of  unequal  size,  most  of  which  are  visible  to  the  naked  eye.  Regions  of  carapace 
ill  defined.  Front  broadly  bidentate,  and  the  spiniform  angles  of  the  branchial  channels  can  be  seen 
beyond  it  in  a dorsal  view.  Behind  tip  of  front  the  antero-lateral  boundary  of  carapace  is  formed  by 
the  side  wall  of  the  subhepatic  region,  which  is  continuous  with  upper  surface  of  carapace  and  bounded 
below  by  a line  of  granules,  on  which,  near  posterior  end,  is  a tubercle;  this  tubercle  is  smaller  in  the 
adult  than  in  the  young,  where  it  is  dentiform.  Between  hepatic  and  branchial  regions  is  a very 
shallow  and  ill-defined  notch  or  sinus  in  margin.  Branchial  margin  marked  by  a line  of  bead  granules 
extending  as  far  as  the  posterior  margin,  which  is  on  a lower  level  and  also  granulate.  Maxillipeds 
granulate.  Chelipeds  rather  stout,  about  1.5  times  the  length  of  carapace  in  the  adult  male.  Arm 
cylindrical  and  tuberculate  and  granulate,  more  coarsely  above  than  below,  and  proximally  than 
distally.  Wrist  and  hand  much  smoother,  very  finely  granulate  above  and  below,  coarsely  granulate 
along  margins.  Palm  nearly  twice  as  long  as  wide,  flattened,  and  a little  dilated.  The  fingers  (at 
least  the  dactylus)  are  as  long  as  the  palm,  and  curved;  their  edges  are  finely  denticulate  and  meet 
for  the  greater  part  of  their  length.  Legs  stoutish;  propodus  of  first  pair  reaches  to  end  of  wrist  of 
cheliped;  dactyl i lanceolate  and  fringed  with  stiffish  hairs.  The  third,  fourth,  and  fifth  segments  of 
the  male  abdomen  are  fused. 

Dimensions  of  male:  Entire  length  of  carapace,  36.7  mm.;  width,  32.2  mm. 

Mayaguez,  1 young  specimen.  San  Juan  (Gundlach).  Ranges  from  North  Cai’olina  to  Sabanilla, 
United  States  of  Colombia;  Gulf  of  Mexico. 

Genus  EBALIA  Leach. 

Ebalia  Leach,  Mai.  Podoph.  Brit.,  text  of  pi.  xxv,  1817. 

Carapace  rhomboid  or  pentagonal  or  hexagonal,  usually,  but  not  always,  a little  broader  than 
long;  its  regions  usually  well  defined  and  tumid,  tumid  portions  nodular  or  granular;  its  posterior 
margin  is  generally  a little  prominent  and  either  bilobed  or  with  its  extreme  ends  dentiform.  In 
the  orbital  Avail  there  are,  as  usual,  three  sutures,  and  a gap  at  inner  canthus;  edge  of  roof  of  orbit 
considerably  emarginate.  The  antennules  fold  obliquely  or  nearly  transversely.  Antennse  minute 
but  distinct.  Buccal  cavern  moderately  elongate;  the  exopodite  of  external  maxillipeds  not  dilated, 
its  outer  edge  a little  curved;  triangular  merus  of  external  maxillipeds  about  three-fourths  length 
of  ischium  measured  along  inner  border.  Chelipeds  A’ariable,  usually  massive;  in  the  typical  forms 
short,  not  much  more  than  half  again  as  long  as  carapace,  and  stout,  with  short,  broad  hands  not 
differing  much  in  length  from  the  stout,  compressed  fingers.  The  abdomen  of  the  male  consists  of 
three  or  four  pieces. 

Ebalia  stimpsonii  A.  Milne  Edwards. 

Ebalia  stimpsonii  A.  Milne  Edwards,  Bull.  Mus.  Comp.  Zool.,  vm,  22,  1880. 

Carapace  hexagonal,  a trifle  longer  than  broad;  surface  more  even  than  usual  in  thisgenus;  hepatic 
region  depressed,  cardiac  region  swollen,  and  surrounded  by  a depression;  a postero-lateral  lobe  in 
transverse  line  with  cardiac  region;  posterior  border  nearly  straight,  terminating  in  lobiform  angles; 
surface  covered  Avith  large,  flat,  croivded  granules,  larger  on  posteripr  half.  Front  concave,  emarginate. 
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Chelipeds  covered  with  granules  like  those  on  carapace;  ambulatory  legs  slender,  covered  with 
smaller  granules.  Inferior  surface  of  body  also  granulous. 

Dimensions  of  female:  Length,  6.5  mm.;  width,  6 mm. 

Mayaguez  Harbor,  22  to  33  fathoms,  station  6064;  and  4 to  6 fathoms,  station  6065  (Fish  Hawk). 
Bahama  Banks;  west  Florida,  29  fathoms;  Barbados,  7 to  50  fathoms. 

Genus  LITHADIA  Bell. 

Lithadia  Bell,  Trans.  Linn.  Soc.  London,  xxi,  305,  1855. 

Carapace  subrhomboidal,  with  cardiac  region  produced  posteriorly,  lateral  margins  produced 
over  bases  of  legs;  surface  very  uneven,  branchial  and  cardiac  lobes  elevated,  hepatic  region  much 
depressed;  the  subhepatic  region  forms  a distinct  and  oblique  facet;  surface  rough  with  granules  or 
tubercles.  Front  produced,  narrow,  upturned,  orbits  small;  a considerable  space  between  edge  of 
lower  wall  of  orbit  and  free  edge  of  buccal  cavern.  The  merus  of  external  maxillipeds  is  much  more 
than  half  the  length  of  ischium  measured  along  inner  edge.  Outer  margin  of  second  segment  of 
exognath  nearly  straight.  Chelipeds  rather  short  and  heavy.  Abdomen  of  both  sexes  with  five 
segments. 

Lithadia  pontifera  Stimpson. 

Lithadia ponti/era  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  x,  115,  1871. 

Spelxopliorus  triangulus  A.  Milne  Edwards,  Bull.  Mus.  Comp.  Zoo!.,  vui,  23,  1880. 

Carapace  one-sixth  broader  than  long  in  male,  one-fifth  broader  than  long  in  female,  widest  at 
anterior  lateral  angles.  Branchial  protuberance  divided  into  two — one  part  connected  by  a ridge  with 
anterior  lateral  tooth,  the  other  by  a thicker  ridge  with  posterior  lateral  tooth.  A median  tuberculated 
ridge  extending  from  frontal  region  to  cardiac,  interrupted  at  center  of  carapace.  Between  cardiac 
and  branchial  region  on  either  side  is  a deep,  narrow  cavity,  bridged  over  by  the  meeting  of  a projec- 
tion from  posterior  branchial  protuberance.  The  hepatic  region  is  not  very  protuberant  above  and 
bears  a short  longitudinal  ridge.  Entire  upper  surface  granulated.  Protuberances  of  carapace  smaller 
than  usual,  but  prominent,  and  covered  with  tubercles  or  granules  much  larger  than  those  on  the 
depressed  parts.  Anterior  lateral  tooth  (that  on  branchial  region  forming  antero-lateral  angle  of  body) 
is  very  large  and  prominent,  and  there  is  a smaller  triangular  tooth  in  front  of  it,  pointing  downward. 
Between  this  latter  and  the  triangular  hepatic  tooth  is  a deep  sinus.  Subhepatic  tooth  very  prominent 
and  tuberculated.  Posterior  lateral  tooth  obtusely  rounded.  Posterior  margin  thinner  than  anterior 
and  lateral  margins  on  account  of  the  deep  excavation  around  cardiac  region;  intestinal  region  bilobed, 
but  the  lobes  do  not  form  dentiform  projections,  the  posterior  outline  being  nearly  straight  when 
viewed  from  above,  though  interrupted  at  middle.  The  front  has  a deep  sinus  at  middle  and  is  some- 
what bimarginate.  Epistome  very  short.  External  maxillipeds  granulated.  Chelipeds  flattened; 
arm  with  an  outer  dentate  crest;  hand  cristate  outside  and  with  a short  and  prominent  line  of  tubercles 
on  inner  side  near  wrist.  Ambulatory  legs  granulate  and  tuberculate,  tubercles  acorn-shaped.  Sternum 
of  male  granulate,  abdomen  sparsely  so  and  bearing  an  appressed  backward-pointing  spine  at  proximal 
end  of  penultimate  segment.  Abdomen  of  female  densely  tuberculate. 

Dimensions  of  male:  Length,  6.5  mm. ; width,  7.5  mm.  Female:  Length,  11  mm. ; width,  13.1  mm. 

Off  Culebra,  15}  fathoms,  station  6087,  1 male.  Barbados  (type  locality);  Key  Largo,  Florida, 
among  corallines,  low  tide;  off  Cape  Fear,  North  Carolina,  15  fathoms;  Charlotte  Harbor,  Florida,  11 
fathoms,  and  Sand  Key,  Florida,  125  fathoms  (A.  Milne  Edwards). 

This  species,  as  well  as  Speloecqihorus  elevatus,  can  hardly  be  separated  from  Lithadia.  S.  elevatus 
approaches  the  nearest  to  Spelceophorus  nodosus,  the  type  of  Spelceophorus,  which  is  perhaps  not  a valid 
genus. 

Genus  SPELCEOPHORUS  A.  Milne  Edwards. 

Spelceophorus  A.  Milne  Edwards,  Ann.  Soc.  Entom.  France  (4)  v,  148,  1865. 

Carapace  wide,  triangular,  or  pentagonal,  moderately  convex,  with  the  lateral  borders  prolonged 
above  the  bases  of  the  legs.  Posterior  margin  wide  and  having  two  deep  and  smooth  cavities,  one 
on  each  side,  which  open  on  the  outside  by  two  large  oval  orifices  and  are  excavated  far  into  the 
carapace;  a suture  line  above  and  between  the  two  openings  perhaps  represents  the  true  posterior 
margin.  Exognath  of  outer  maxillipeds  obtuse  and  shorter  than  the  endognath.  Chelipeds  short 
and  stout.  Abdomen  with  five  segments. 
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Speloeophorus  nodosus  (Bell). 

Oreophorus  nodosus  Bell,  Trans.  Linn.  Soc.  London,  xxt,  307,  pi.  xxxm,  fig.  8,  1855. 

Spelceophfirus  nodosus  A.  Milne  Edwards,  Ann.  Soc.  Entom.  France  (4)  v,  149, 1865. 

Spelseophorus  nodosus  Stimpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  x,  119,  1871. 

Carapace  about  one-fifth  broader  than  long,  pentagonal,  postero-lateral  angles  rounded;  surface 
covered  with  crowded  granules  and  nodose;  an  elevated  protuberance  on  hepatic  region,  a transverse 
line  of  nodules  across  middle  of  carapace  and  one  above  each  posterior  cavity;  a median  ridge  on  gastric 
region.  Hepatic  region  is  thick,  its  margin  rounded;  subhepatic  region  with  a prominent  bunch  of 
granules;  subbranchial  region  with  two  similar  bunches  of  granules;  branchial  margin  with  a thick 
anterior  lobe  and  a sharp-edged  postero-lateral  lobe.  Upper  wall  of  posterior  cavities  thick,  lower 
edge  of  this  wall  set  in  considerably  from  upper  or  external  edge.  Lower  posterior  margin  of  carapace 
bilobed,  the  lobes  more  distinctly  marked  in  male  than  in  female.  Front  thick,  bilobed,  somewhat 
bimarginate.  Orbit  with  three  closed  fissures;  a broad  space  between  orbit  and  buccal  cavity.  Entire 
lower  surface  of  carapace,  as  well  as  surface  of  chelipeds  and  legs,  densely  granulous.  Merus  of  outer 
maxilliped  more  than  half  the  length  of  ischium;  exognath  of  nearly  the  same  width  throughout  its 
length;  its  outer  margin  is  nearly  straight.  Arm  of  chelipeds  cylindrical,  bilobed  on  outer  margin, 
proximal  lobe  narrow  and  tuberculiform,  distal  broad.  Hands  are  dilated,  outer  margin  cristate, 
entire;  fingers  thin,  flat,  grooved,  fitting  closely  together.  Ambulatory  legs  cristate,  crests  dentate  or 
narrowly  lobed.  The  abdomen  of  the  male  has  on  the  penult  segment  a backward-pointing  spine  at 
its  proximal  end.  Dimensions  of  male:  Entire  length,  12.7  mm.;  width,  14.6  mm. 

Mayaguez  Harbor,  4 to  6 fathoms,  one  female,  station  6065.  Type  locality  unknown;  Jamaica 
(Stimpson,  Rathbun) ; St.  Thomas  (Copenhagen  Mus.);  Guadeloupe  (Geneva  Mus. ). 

Family  D0RIPP1D7E  Milne  Edwards,  1837;  White,  1847. 

Carapace  short,  so  that  the  first  two  or  three  abdominal  terga  are  completely  exposed  in  the 
dorsal  plane  of  body.  The  last  two  pairs  of  legs  are  short  and  feeble,  and  raised  on  the  dorsal  surface 
of  carapace.  Antennaj  large.  The  verges  of  the  male  are  exserted  from  the  sternal  plastron.  The 
afferent  channels  to  the  branchiae  are  found  either  in  front  of  the  bases  of  the  chelipeds  or  not. 


Key  to  the  Porto  Paean  genera  of  the  family  Dorippidx. 

A.  The  external  maxillipeds  leave  all  the  anterior  part  of  buccal  cavern  uncovered Ethusa 

A'.  The  external  maxillipeds  do  not  leave  any  appreciable  portion  of  buccal  cavern  uncovered Clythrocerus 


Genus  ETHUSA  Roux. 

Ethusa  Roux,  Crust.  M6dit.,  p.  (81) , 1828. 

Carapace  very  flat,  truncate-oblong  and  broadest  behind,  covering  little  more  than  first  two 
thoracic  sterna,  hepatic  region  small.  The  front  consists  of  two  laminar  teeth,  each  of  which  is  bifid. 
There  is  a long,  flat  tooth  or  spine  at  antero-external  angle  of  carapace.  The  antennules  fold  obliquely; 
they  are  large  and  project  beyond  their  fossse.  The  antennte  have  a long  flagellum ; their  basal  joint 
is  inserted  between  eye-stalk  and  basal  antennular  joint,  but  on  a slightly  lower  level.  The  buccal 
cavern  is  elongate-triangular  and  does  not  extend  to  the  front;  the  external  maxillipeds  cover  only  its 
basal  three-fourths,  but  the  distal  part  is  closed  in  by  stout  foliaceous  processes  of  first  maxillipeds. 
The  palp  of  external  maxillipeds  arises  from  the  summit  of  the  merus  and  is  completely  exposed  in 
flexion.  The  afferent  branchial  orifices  are  wide  openings  immediately  in  front  of  bases  of  chelipeds. 
Chelipeds  in  adult  male  often  unequal.  First  and  second  pairs  of  ambulatory  legs  long  and  rather 
stout.  The  last  two  pairs  short  and  rather  slight;  they  arise  much  higher  than  the  other  legs,  and 
have  a small  hook-like  dactylus  folding  backward.  The  abdomen  of  male  usually  consists  of  five 
pieces,  the  third  to  fifth  segments  being  fused;  that  of  female  consists  of  seven  separate  segments;  the 
first  three  segments  are  visible  in  a dorsal  view. 

Ethusa  mascarone  americana  A.  Milne  Edwards. 

Ethusa  americana  A.  Milne  Edwards,  Bull.  Mus.  Comp.  Zool.,  vm,  30,  1880. 

Ethusa  mascarone  americana  Rathbun,  Proe.  Biol.  Soc.  Washington,  xi,  109,  1897. 

Carapace  somewhat  lyre-shaped;  length  about  one-fifth  greater  than  width  in  male,  one-seventh 
greater  in  female;  surface  smooth  and  finely  pubescent.  Regions  are  well  marked;  branchial  regions 
moderately  swollen;  they  and  the  cardiac  region  are  equally  high.  Spine  at  antero-external  angle  of 
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carapace  (also  at  external  orbital  angle)  broad  at  base,  but  slender  and  acute,  projecting  obliquely 
forward  not  so  far  as  median  sinus.  The  divisions  of  the  frontal  teeth  are  sharp  spines  well  separated 
and  equally  advanced.  Eye-stalks  long,  rather  slender,  extending  laterally  by  the  full  length  of  cornea 
beyond  antero-external  spines.  Chelipeds  very  unequal  in  adult  male  of  E.  rnascarone,  probably  the 
same  in  subspecies.  In  males  which  I have  examined  (all  small)  the  chelipeds  are  feeble  and  equal, 
not  so  stout  as  next  two  pairs  of  legs.  The  first  pair  of  walking  legs  reach  to  about  middle  of  dactylus 
of  second  pair;  second  pair  in  male  2.5  times  the  length  of  carapace,  in  the  female  not  so  long. 

Dimensions  of  male:  Entire  length  of  carapace,  7 mm.;  width,  5.8  mm.;  female,  entire  length  of 
carapace,  10.7  mm.;  width,  9.4  mm. 

Off  St.  Thomas,  20  to  23  fathoms,  station 6079;  off  Culebra,  14|  fathoms,  station  6086.  Distributed 
from  North  Carolina  to  Florida  Keys  and  Gulf  of  Mexico,  13  to  37  fathoms;  St.  Thomas;  off  Cape  St. 
Lucas,  31  fathoms. 


Genus  CLYTHROCERUS  A.  Milne  Edwards  & Bonvier. 

Clythrocerus  A.  Milne  Edwards  & Bouvier,  Bull.  Mus.  Hist.  Nat.  Paris,  v,  387,  1899. 

Carapace  subcircular,  broadest  at  middle,  thick,  dorsally  slightly  convex  or  flat,  ventrally  v^ery 
much  swollen,  posteriorly  exposing  the  first  three  abdominal  segments.  Front  short  and  deflexed. 
Eye-stalks  short  and  rather  stout,  orbits  well  defined,  with  an  outer  tooth  or  spine.  Antennulse 
folding  obliquely  and  completely  retractile  in  a deep  cavity  between  the  front  and  the  inner  lower 
angle  of  orbit.  The  antennae  are  short  and  partly  cover  the  antennular  cavities;  their  basal  joint  is 
enlarged  and  valviform.  The  buccal  cavern  reaches  the  front  and  is  completely  closed  below  by  the 
outer  maxillipeds,  the  ends  of  which  are  sometimes  visible  in  a dorsal  view.  The  palpus  of  the 
endognath  arises  from  inner  surface  of,  and  is  completely  hidden  behind,  the  merus.  The  afferent 
openings  to  the  branchiae  are  situated  at  antero-lateral  angles  of  buccal  cavity  and  at  base  of  antennae. 
Chelipeds  stout.  First  and  second  pairs  of  legs  slender,  similar,  and  elongate;  the  last  two  pairs  short, 
subdorsal,  much  more  feeble  and  subprehensile,  the  dactylus  folding  back  against  propodus.  In  the 
abdomen  of  male  the  fifth  to  seventh  segments  are  fused,  in  the  female  the  sixth  to  seventh  are  fused. 

A.  Milne  Edwards  & Bouvier  ( loc . cit.)  separate  from  Cyclodorippe  the  species  C.  nitida  A.  Milne 
Edwards,  1880,  as  the  type  of  a distinct  genus,  Clythrocerus,  on  account  of  the  small  antennules  com- 
pletely retractile  in  the  orbito-antennal  cavity,  and  the  valviform  ped- 
uncle of  the  short  antennae,  which  partly  covers  the  antennular  cavity. 

The  species  described  below,  as  well  as  my  Cyclodorippe  plana  and 
C.  granulata,  should  probably  be  included  in  Clythrocerus,  although  the 
basal  joint  is  not  enlarged  to  the  same  extent  as  in  C.  nitidus. 

Clythrocerus  perpusillus,  sp.  nov. 

Carapace  a little  broader  than  long;  finely  and  closely  granulous; 
regions  slightly  marked;  surface  flat,  the  front  in  the  same  plane;  two 
triangular,  blunt  frontal  teeth,  separated  by  a sinus  equal  to  the  reverse 
of  either  of  the  teeth;  the  emargination  of  the  orbit  is  a quadrilateral 
obliquely  placed;  preorbital  angle  flat,  inconspicuous;  postorbital  angle  a 
little  thickened,  dentiform;  the  eye  projects  beyond  line  of  orbit.  A 
small,  sharp  spine,  just  before  middle  of  lateral  margin;  half-way 
between  this  spine  and  the  orbital  angle  is  a slight  indentation.  The  outer  maxillipeds  are  long,  the 
merus  joints  projecting  between  the  rostral  teeth  and  visible  in  a dorsal  view.  Only  one  cheliped  on 
the  unique  specimen  (the  right  one) ; it  is  short,  about  1.5  times  the  length  of  the  carapace  (when 
flexed,  not  visible  from  above) , and  stout;  the  wrist  has  a prominent  antero-external  lobe;  the  hand 
and  movable  finger  have  an  inner  superior  crest;  fingers  bent  strongly  inward;  thumb  stouter  than 
the  movable  finger;  they  meet  along  their  closing  edges.  Second  pair  of  legs  exceed  the  first  pair  by 
about  the  length  of  dactylus;  both  pairs  slender  and  flat.  In  the  last  two  pairs  the  dactylus  is  strongly 
curved  and  about  as  long  as  the  curved  propodus,  against  the  base  of  which  it  fits. 

This  is  a tiny  species,  the  ovigerous  female  measuring  only  2.2  mm.  long  and  2.5  mm.  wide. 

Type  locality,  off  Vieques,  15  fathoms,  station  6091;  1 female  (Cat.  No.  23777). 


female,  (a)  Outline  of  cara- 
pace, x 10.66.  ( b ) Last  two 

joints  of  fourth  leg,  x 15. 
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Suborder  MACRURA.  The  Shrimps  and  Lobsters. 

Key  to  the  Porto  Rican  families  of  the  suborder  Macrura. 

A.  Body  not  compressed.  Rostrum  depressed,  often  wanting.  First  abdominal  segment  shorter  and  narrower 
than  the  following.  Abdominal  appendages-  not  oar-shaped.  The  articulation  between  carpus 
and  propodus  at  two  fixed  points. 

B.  Third  pair  of  feet  not  chelate. 

C.  PI  eon  with  segments  not  overlapping Tribe  Thalassinidea 

D.  First  pair  of  trunk-legs  unequal Family  Caluanassim: 

D'.  First  pair  of  trunk-legs  subequal Family  Axiidte 

C'.  Pleon  with  segments  overlapping Tribe  Loricata 

D.  Carapace  flattened;  external  antennae  flat,  short,  squamiform Family  ScYhLARiDiE 

D'.  Carapace  subcylindrical;  external  antennae  very  long  and  rigid Family  Palinuridas 

B'.  Third  pair  of  feet  chelate Tribe  Ilomaridea;  Family  HoMARlDiE 

A'.  Body  more  or  less  compressed.  Rostrum  usually  compressed.  Abdominal  appendages  oar-shaped.  Articu- 
lation between  the  carpus  and  propodus  at  only  one-fixed  point. 

B.  The  epimera  of  first  abdominal  segment  not  covered  by  those  of  second.  Third  pair  of  feet  chelate,  usually. 

C.  Three  pairs  of  chelae  nearly  equal  and  not  very  strong Tribe  Penxidea;  Family  Penteid^e 

C'.  Third  pair  of  chelae  considerably  stronger  than  the  first  and  second  pairs Tribe  Stenopidea;  Family  Stenopid/E 

B'.  The  epimera  of  first  abdominal  segment  covered  by  those  of  the  strongly  developed  second  segment. 

Third  pair  of  feet  not  chelate Tribe  Caridea 

C.  Carpus  of  second  pair  of  feet  subdivided  into  few  or  many  segments. 

D.  Eye-stalks  short  and  usually  more  or  less  covered  by  carapace. . ; Family  Alpheim: 

D'.  Eye-stalks  not  covered  by  carapace. 

E.  First  pair  of  feet  more  or  less  chelate. 

F.  Rostrum  small.  First  pair  of  feet  moderately  strong Family  Lysmatid;e 

F'.  Rostrum  of  important  size.  First  pair  of  feet  small Family  Hippolytida: 

E'.  First  pair  of  feet  simple Family  Pandalid.® 

C'.  Carpus  of  second  pair  of  feet  not  subdivided. 

D.  Rostrum  long,  usually  dentate Family  Palasmonidje 

D'.  Rostrum  small  or  wanting. 

E.  First  two  pairs  of  feet  subequal  and  similar. 

F.  Fingers  of  first  and  second  pairs  of  feet  spoon-shaped.  Mandibles  without  palp Family  Atyid.® 

F'.  Fingers  of  first  and  second  pairs  of  feet  not  spoon-shaped.  Mandibles  with  palp Family  Pasiph.eid,e 

E'.  Second  pair  of  feet  much  stronger  than  the  first. 

F.  Third  maxillipeds  pediform Family  Pontoniidje 

F'.  Third  maxillipeds  with  the  third  segment  strikingly  broad Family  Gnathophyllidje 


Tribe  THALASSINIDEA. 

Carapace  short,  compressed,  and  marked  with  two  longitudinal  sutures.  Rostrum  small  or 
wanting.  Both  pairs  of  antennae  elongated  and  furnished  with  long  peduncles,  those  of  the  outer  pair 
five-jointed  and  usually  without  a scale.  First  pair  of  feet  more  or  less  chelate;  second  pair  often 
chelate;  third  pair  always  simple.  Last  segment  of  the  thorax  movable.  Abdomen  long,  the  segments 
not  overlapping,  the  side  plates  feebly  developed.  Swimming-fan  well  developed.  Branchiae  variable. 

Family  CALLIANASSIDAi  Dana,  1852. 

Rostrum  minute  or  absent.  Eyes  small;  eye-stalks  flattened,  sometimes  laminate;  corneae  not 
terminal.  First  pair  of  trunk-legs  unequal,  perfectly  or  imperfectly  chelate,  the  third  and  fourth  pairs 
simple,  the  others  variable.  In  the  large  cheliped,  the  carpus  is  formed  as  if  it  were  a continuation  of 
the  propodus;  carpus  and  propodus  much  wider  than  merus.  Uropods  and  telson  usually  broad. 
Branchiae  filamentous,  with  the  filaments  sometimes  compressed. 

Key  to  the  Porto  Rican  genera  of  the  family  Callianassidse. 

A.  Second  pair  of  pleopods  differing  from  following  three  pairs;  pleopods  fringed  with  fine  hairs. 

B.  Merus  and  ischium  of  maxillipeds  dilated,  wider  than  the  following  joints Callianassa 

B\  Merus  and  ischium  of  maxillipeds  not  wider  than  the  propodus,  which  is  dilated Glypturus 

A'.  Second  pair  of  pleopods  like  the  following  three  pairs,  all  of  these  are  fringed  with  articulated  membra- 
nous filaments Callianidea 
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Genus  CALLIANASSA  Leach. 


Callianassa  Leach,  Edin.  Encyc.,  vu,  400,  1814. 

Integument  soft,  except  of  the  chelipeds.  Eyes  triangular  or  oblong;  cornese  small.  Flagella  of 
antennulse  exceeding  but  little  their  peduncles.  Outer  maxillipeds  operculiform,  with  the  ischium  and 
merus  exceeding  in  width  the  carpus  and  propodus.  Second  pair  of  trunk  feet  chelate;  fifth  pair  with 
rudimentary  chelae.  Second  pair  of  pleopods  slender  and  filamentous;  following  three  pairs  broad 
and  foliaceous.  Pleopods  fringed  with  small  hairs. 

Key  to  the  Porto  Rican  species  of  the  genus  Cattianassa. 


A.  Pollex  of  large  cheliped  without  a sharp  crest  on  outer  surface marginata 

A'.  Pollex  with  a sharp  crest  on  outer  surface minima 


portion,  x 5.33.  ( d ) Maxilliped,  x 12.8. 

Callianassa  marginata,  sp.  nov. 

Carapace  a little  less  than  a third  of  length  of  body,  measured  from  tip  of  rostrum  to  end  of 
telson.  Rostrum  a conical  acuminate  spine  extending  beyond  eyes.  A short  angular  projection  of 
the  frontal  margin  just  above  antennae.  The  carpal  and  propodal  joints  of  the  outer  maxilliped  do 
not  exceed  half  the  width  of  ischium  and  merus  joints.  The  propodal  joint  in  its  proximal  portion 
equals  greatest  width  of  carpal  joint,  but  becomes  narrower  distally.  Ischium  of  large  cheliped  armed 
below  with  irregular  slender  spines,  which  become  larger  toward  distal  end.  Merus  narrow,  suboval, 
unarmed.  Carpus  subtriangular,  with  very  thin,  sharp  margins,  forming  very  sharp  distal  angles. 
Manus  with  same  acute  margins.  Palm  longer  than  fingers.  Fingers  with  a few  shallow  teeth  on 
their  prehensile  edges.  The  seventh  abdominal  segment  has  a median  longitudinal  groove  and  is 
bilobed  at  extremity,  with  a small  point  in  the  sinus  between  the  lobes.  Caudal  laminae  narrow- 
oblong,  the  inner  about  three-fifths  the  length  of  outer.  Outer  branch  of  outer  plate  nearly  as  long  as 
inner  branch  and  intimately  fused  with  it. 

Length  of  male  from  tip  of  rostrum  to  tip  of  telson,  18.8  mm. ; length  of  carapace,  5.7  mm. ; length 
of  hand  of  a smaller  specimen,  female,  3.6  mm.;  length  of  palm,  2 mm.;  length  of  carpus,  1.3  mm. 

Types,  Mayaguez  Harbor,  161  to  172  fathoms,  sand  and  mud,  station  6066,  4 specimens,  all 
imperfect  (Cat.  No.  23778).  The  largest  lacks  the  chelipeds.  Also  taken  at  Mayaguez  Harbor,  75  to 
76  fathoms,  station  6063,  and  in  22  to  33  fathoms,  station  6064;  off  Aguadilla,  137  fathoms,  station  6055. 

This  species  in  its  unarmed,  margined  chelae  resembles  C.  longivenlris  A.  Milne  Edwards,  from 
Martinique,  but  is  distinguished  by  its  non-terminal  cornea,  bilobed  tail,  small  size,  etc. 

Callianassa  minima,  sp.  nov. 

Carapace  about  one-third  the  length  of  body.  Rostrum  a slender  spine,  a little  longer  than 
eye-stalks,  and  inclined  downward.  Cornea  near  end  of  eye-stalk.  Ischial  and  meral  joints  of  outer 
maxillipeds  rather  narrow  for  the  genus,  propodal  joint  not  dilated,  terminal  joint  oval-lanceolate.  Large 
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cheliped  rather  short.  Ischium  less  than  twice  as  long  as  broad  and  with  two  or  three  faint  spinules 
on  its  lower  margin.  Merus  oblong-oval,  unarmed.  Carpus  subtriangular  with  thin  upper  and  lower 
margins,  the  distal  margin  closely  articulated  with  manus.  Manus  also  with  thin  margins;  palm  longer 
than  fingers,  and  longer  than  broad.  Pollex  with  a 
sharp  crest  on  outer  surface,  one-third  the  distance 
from  prehensile  edge  and  extending  a little  ways 
upon  palm;  prehensile  edge  with  a spiniform  tooth 
at  its  middle,  pointing  toward  tips  of  fingers.  Dac- 
tylus  with  a broad  rounded  tooth  on  proximal  third 
of  its  cutting  edge.  Seventh  abdominal  segment  ob- 
long-triangular, with  a few  lateral  marginal  spinules 
on  each  side.  Caudal  laminte  oval,  of  about  equal 
length  and  subequal  to  telson. 

Length  of  male  from  tip  of  rostrum  to  tip  of 
telson,  9 mm.;  length  of  carapace,  3.1  mm.;  length 
of  manus  of  larger  cheliped,  3 mm. ; length  of  palm, 

2 mm.;  length  of  carpus,  0.8  m. 

This  species  is  smaller  than  the  last  and  may 
at  once  be  told  by  the  crest  on  the  pollex  and  the 
peculiar  dentation  of  the  fingers. 

Types,  Mayaguez  Harbor,  161  to  172  fathoms, 
sand,  mud,  station  6066,  2 specimens  (Cat.  No.  23779).  Another  specimen  was  dredged  in  the 
same  harbor  in  25  to  30  fathoms,  sand,  mud,  and  shells,  station  6062. 

Genus  GLYPTURUS  Stimpson. 

Glypturus  Stimpson,  Proc.  Chicago  Acad.  Sci.,  I,  46,  1866;  Ann.  Lyc.  Nat.  Hist..  N.  Y.,  x,  120,  1871. 

Merus  and  ischium  of  external  maxillipeds  not  dilated,  no  broader  than  propodus  and  concave  on 
outer  surface;  ischium  armed  along  middle  of  inner  surface  with  a sharp,  prominent,  spinous  crest; 
carpus  thick,  and  only  half  as  broad  as  propodus,  which  is  greatly  dilated  within,  and  truncated,  but 
not  grooved,  at  broad,  anterior  margin,  against  which  the  dactylus  folds;  dactylus  rather  stout,  com- 
pressed, and  rather  longer  than  anterior  margin  of  propodus.  Mandibles  strong,  much  indurated; 
corona  with  its  margin  unevenly  toothed,  deeply  cleft  within,  and  with  basal  process  as  broad  and  half 
as  high  as  corona  itself,  and  having  also  a toothed  edge.  Appendages  to  first  two  joints  of  abdomen  of 
male  nearly  similar  to  corresponding  parts  in  female.  Caudal  lamelke  deeply  sculptured.  Of  the 
appendages  to  the  penult  joint  of  abdomen,  the  outer  lamellae  appear  as  if  composed  of  two  pieces 
soldered  together,  the  outer  one  of  which  overlaps  inner;  inuer  lamellae  obliquely  triangular.  Terminal 
segment  of  abdomen  very  small.  (Stimpson. ) 

Glypturus  branneri  Rathbun. 

Glypturus  branneri  Rathbun,  Proc.  Washington  Acad.  Sci.,  ii,  150,  pi.  vm,  figs.  5-8,  1900. 

Dorsal  suture  very  deep.  Front  with  a sharp,  acute,  depressed  rostrum,  and  on  either  side  above 
insertion  of  antennae  a shallower  subacute  projection.  Eye-stalks  subtriangular,  with  convex  upper 
surface,  and  contiguous  nearly  to  their  narrow  truncate  extremities,  which  are  obscurely  dentate. 
Terminal  joint  of  peduncle  of  the  antennulse  about  1.4  times  as  long  as  penult  joint.  Antennulse 
nearly  as  long  as  carapace.  Peduncle  of  antenna  more  slender  than  that  of  antennula;  its  penult  joint 
reaches  middle  of  terminal  joint  of  peduncle  of  antennula.  Flagellum  more  than  twice  as  long  as  that  of 
antennula.  Outer  maxillipeds  similar  to  those  of  G.  acanthochirus;  ischium  and  merus  wider,  propodus 
somewhat  longer  and  narrower,  dactylus  more  slender  than  in  that  species.  Outer  surface  pubescent, 
inner  margin  long-hairy.  Large  cheliped  finely  and  inconspicuously  dentate  on  its  lower  margin. 
Merus  twice  as  wide  as  ischium.  Carpus  nearly  as  wide  as  the  manus  and  twice  as  wide  as  long.  Palm 
nearly  as  wide  as  long.  The  fingers  cross  when  closed.  The  dactylus  has  three  teeth  on  prehensile  edge. 
Smaller  cheliped  with  carpus  and  manus  less  than  half  as  wide  as  in  larger  cheliped,  and  elongate. 
Both  chelipeds  with  tufts  of  long  hair  on  margins.  Inner  caudal  lamella  as  broad  as  long.  Outer  branch  ' 
of  outer  lamella  completely  overlapping  and  coalesced  with  inner  branch,  and  only  slightly  shorter. 


male,  x 8.  (6)  Tall  fan,  x 13.33.  (c)  Anterior  portion, 
X 15.  ( d ) Maxilliped,  x 16. 
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This  species  can  be  distinguished  from  G.  acanthochirus  Stimpson  and  G.  grandimanus  (Gibbes, 
as  Callianassa)  by  its  non-spinous  front  and  chelipeds  and  the  subequal  length  of  the  two  branches  of 
the  outer  caudal  lamella. 

Length  in  median  line,  exclusive  of  antennae,  52.2  mm.;  length  of  carapace,  14.9  mm.;  length  of 
carpus  and  propodus  together,  measured  to  end  of  pollex,  18.5  mm. 

Type  locality;  Mamanguape  Stone  Reef,  Brazil.  Porto  Rico:  Hucares,  1 male. 

Genus  CALLIANIDEA  Milne  Edwards. 

Isca  Guerin,  Ann.  Soc.  Entom.  France  (1),  I,  295, 1832.  (Name  preoccupied.) 

Callianidea  Milne  Edwards,  Hist.  Nat.  Crust.,  II,  319,  1837. 

Callianisea  Milne  Edwards,  Hist.  Nat.  Crust.,  II,  321,  1837. 

Callisea  Dana,  Crust.  U.  S.  Expl.  Exped.,  I,  510, 1852. 

Outer  maxillipeds  slender,  pediform.  Second  pair  of  pleopods  like  the  following  three  pairs;  in 
all  these  pleopods  the  margins,  instead  of  being  fringed  with  small  hairs  or  cilia,  have  these  modified 
into  soft  and  flexible  articulated  membranous  filaments.  General  appearance  that  of  Callianassa. 

Callianidea  lasvicauda  Gill. 

Callianidea  Ixvicauda  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  xi,  167,  1859. 

Rostrum  equilaterally  triangular,  obtusely  pointed.  A less  prominent  obtuse  tooth  is  above 
insertion  of  antenna;  just  above  the  tooth  a closed  horizontal  suture  runs  back  a little  on  carapace. 
Transverse  suture  on  the  carapace,  at  about  two-sevenths  the  distance  from  the  posterior  margin,  is 
very  deep.  Posterior  margin  produced  backward  at  middle  in  a prominent  lobe.  The  eye  plates  are 
thickened  except  their  inner  distal  third,  which  is  thin,  laminate.  Cornea  small  and  protuberant  and 
situated  near  outer  margin.  Last  joint  of  antennular  peduncle  longer  than  penult  joint.  The  two 
branches  of  flagellum  are  of  about  equal  size  near  the  base,  the  lower  is  a little  longer  and  tapers  to 
the  tip,  the  upper  is  thickened  in  its  distal  portion.  Thickest  point  at  about  the  sixteenth  segment 
from  tip.  Antennulte  nearly  as  long  as  carapace.  Penult  joint  of  antenna  about  1.5  times  as  long 
as  last  joint.  Tips  of  flagella  broken  off,  but  the  flagella  are  longer  than  carapace. 

Ischium,  merus,  and  carpus  of  the  outer  maxillipeds  wider  and  shorter  than  in  the  figures  of  C. 
typa.  The  merus  has  a small  spine  on  its  lower  margin  near  distal  end.  Ischium  of  large  cheliped 
compressed  and  dilated  anteriorly  wdth  articulating  surface  for  the  merus  oblique.  Merus  about  a 
third  longer  than  ischium,  subovate,  flat  internally,  convex  externally  above;  inferior  margin  anteriorly 
tridenticulate  and  hairy.  Carpus  vertical,  about  twice  as  high  as  long;  its  posterior  articulating  process 
about  as  long  as  broad  and  divided  into  two  unequal  parts  by  a wide  groove  on  its  inner  side;  it 
projects  acutely  below  and  is  there  denticulate.  Manus  oblong,  fully  three  times  longer  than  carpus, 
with  parallel  borders;  its  intern  o-superior  border  is  provided  with  along  row  of  hairs  and  its  superior 
surface  has  a few  distant  fascicles  of  hair;  inferior  margin  crenulated  and  on  each  side  a row  of  fascicles 
of  hair.  Digital  process  of  manus  about  two-thirds  as  long  as  manus  itself  and  with  five  tubercles  on  its 
posterior  half,  the  anterior  of  which  is  largest;  anterior  to  this  it  is  crenulated,  as  are  also  the  margins 
on  each  side.  The  dactylus  is  curved  and  crosses  the  pollex,  leaving  a hiatus;  above  it  is  rounded, 
with  a row  of  hairs  on  each  side,  the  interior  of  which  is  very  dense;  below  the  external  margin  of 
excavation  has  a moderate  tubercle  at  its  middle,  and  posteriorly  two  large  ones;  internal  border 
anteriorly  crenulated;  a few  pits  with  fascicles  of  hair  are  between  the  ridges  of  excavation  and  on 
each  side. 

The  second  pair  of  feet  is  not  only  long-hairy  below,  but  has  the  last  three  joints  fringed  with 
hair  above.  Fourth  pairof  feet  compressed,  the  fifth  subcylindrical.  Terminal  joint  of  first  pair  of  abdom- 
inal feet  lanceolate.  The  next  four  pairs  of  feet  have  two  laminate  branches  broader  and  more  oval 
than  represented  in  C.  typa.  The  cylindrical  filaments  with  which  they  are  fringed  are  composed  of  three 
joints  placed  end  to  end  and  not  branching  as  in  C.  typa.  The  inner  branch  of  the  caudal  lamella  has 
on  its  carina,  two  spinules — one  at  middle,  the  other  at  distal  end. 

This  species  in  its  rostriform  front  resembles  C.  mucronata  Kossmann,  but  is  easily  distinguished 
by  the  character  of  the  abdominal  filaments. 

Length  in  median  line,  exclusive  of  antennse,  61.3  mm.;  length  of  carapace,  15.3  mm.;  length  of 
carpus  and  hand  together,  measured  to  end  of  pollex,  25.2  mm. 

Ensenada  Honda,  Culebra,  1 female.  Barbados,  under  rocks,  within  coral  reefs  (type  locality). 
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Family  AX1IIDE  Bate,  1888. 

Carapace  produced  to  a horizontally  flattened  point  or  rostrum.  First  pair  of  trunk-legs  chelate 
and  subequal;  second  pair  small,  chelate,  equal;  last  three  pairs  simple.  First  segment  of  pleon  very 
short.  Swimming-fan  strong.  The  outer  branch  of  uropods  not  longer  than  the  inner.  Branchiae 
filamentous,  cylindrical,  and  compressed. 

Genus  AXIUS  Leach. 

Axius  Leach,  Trans.  Linn.  Soc.  London,  xi,  343,  1815. 

Second  joint  of  outer  antennae  with  a small,  movable  spine  or  scale. 

Key  to  the  Porto  Rican  species  of  the  genus  Axius. 


A.  Rostrum  with  sides  unarmed  except  at  the  base defensus 

A'.  Rostrum  armed  on  one  side  with  three  spines,  on  the  other  with  two .insequalis 


Axius  defensus,  sp.  nov. 

Carapace  of  female  nearly  tivice  as  long  as  high,  finely  pubescent.  Rostrum,  long,  narrow,  acumi- 
nate, spiniform,  and  slightly  upturned  at  tip,  armed  at  base  on  either  side  with  a sharp  spine  pointing 
obliquely  forward  and  upward,  just  above  eye. 

A small  spine  above  antenna  on  anterior  margin 
of  carapace.  From  edge  of  rostrum  a sharp  lateral 
carina  runs  backward  on  each  side  about  two- 
thirds  the  way  to  cervical  suture,  armed  in  its 
anterior  half  with  two  spines,  the  anterior  the 
larger.  The  median  carina  extends  to  cervical  su- 
ture, though  its  posterior  fourth  is  faintly  marked; 
there  is  a spine  at  its  middle,  which  is  broken  off 
short  in  the  unique  specimen.  Between  the 
median  and  lateral  crests  is  a submedian  crest 
intermediate  in  length  and  armed  with  seven  or 
eight  irregular  spines. 

Eyes  on  short  stalks,  which  are  nearly  con- 
cealed by  the  rostrum;  cornea  large  and  black. 

Peduncle  of  antennula  overreaches  rostrum  by 
length  of  its  last  segment;  flagella  subequal  in 
length  and  about  equal  to  length  of  carapace. 

Distal  spine  on  second  segment  of  antenna  at  base 
of  acicle  very  short,  not  extending  beyond  end  of 
second  segment.  The  acicle  is  a little  longer,  but 
also  very  short,  not  more  than  one-fifth  the  length 
of  fourth  segment,  and  has  a small  spine  at  its 
inner  base.  Fifth  segment  about  half  as  long  as  fourth.  Flagellum  nearly  twice  as  long  as  carapace. 
Ischium  and  merus  of  external  maxilliped  armed  on  lower  edge  with  spines,  the  distal  two  of  which 
are  long  and  slender;  these  joints  have  also  an  inner  spinous  crest. 

Chelipeds  equal,  about  1.5  times  as  long  as  the  carapace;  chelae  about  two-thirds  as  long 
as  the  carapace.  Ischium  and  merus  armed  below  with  spines;  merus  with  a spine  on  its  upper  edge 
at  distal  third.  Carpus  a little  longer  than  wide.  Propodus  compressed,  with  sharp  edges,  about 
two-fifths  as  wide  as  length  of  palm;  margins  subparallel;  upper  margin  with  a small  distal  spine. 
Fingers  about  two-thirds  the  length  of  palm,  slender,  tips  crossing,  prehensile  edges  finely  denticulate. 

The  second  pair  of  legs  are  slender  and  do  not  reach  half  the  length  of  palm  of  first  pair.  Ischium 
two-fifths  the  length  of  merus;  carpus  three-fifths  the  length  of  merus;  ischium  and  merus  armed  below 
with  a few  spines  irregularly  placed.  Propodus  a little  longer  than  carpus,  the  fingers  nearly  as  long 
as  palm.  Third  and  fourth  pairs  of  legs  nearly  alike  and  longer  and  slenderer  than  the  second.  Carpus 
about  half  as  long  as  propodus  and  two-fifths  as  long  as  merus.  Dactylus  about  two-fifths  as  long  as 


Fig.  17. — Axius  defensus,  female,  (a)  Anterior  portion,  x 5. 
( b ) Right  cheliped,  x 3.5. 
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propodus.  The  merus  lias  an  inferior  distal  spine;  thepropodus  has  an  inferior  row  of  spinules.  Legs 
of  fifth  pair  even  more  slender  than  those  of  fourth  and  shorter  than  those  of  second.  Merus  and 
propodus  subequal;  carpus  about  half  as  long;  dactylus  about  one-third  of  propodus. 

Abdomen  much  narrower  than  carapace  and  not  expanded  in  middle,  the  sides  being  nearly 
straight  and  parallel.  Telson  oblong,  with  sides  slightly  converging  posteriorly,  four-fifths  as  broad 
as  long.  The  lamellae  of  uronods  a little  longer  than  telson,  longer  than  broad.  Telson  armed  on  lateral 
margin  with  four  small  spines  and  on  dorsal  surface  with  rows  of  spines  extending  from  near  center  to 
anterior  and  posterior  extremities  of  lateral  margin ; posterior  margin  emarginate  and  having  a median 
spine.  Inner  lamella  with  a row'  of  spines  on  its  outer  margin  and  a second  row'  on  its  longitudinal 
carina;  outer  lamella  with  a row  of  spines  occupying  the  middle  third  of  outer  margin  and  an  oblique 
row  extending  from  posterior  end  of  marginal  row  inward  and  backward  to  posterior  margin ; also  a 
few  spines  on  outer  half  of  dorsal  surface. 

Dimensions  of  female:  Length  from  tip  of  rostrum  to  tip  of  telson,  28  mm. ; length  of  carapace  to 
tip  of  rostrum,  11.2  mm.;  length  of  rostrum,  1.5  mm.;  height  of  carapace,  5.8  mm.;  width  of  carapace, 
4.5  mm.;  length  of  right  cheliped,  15  mm.;  length  of  merus,  5 mm.;  length  of  propodus,  7.4  mm.; 
length  of  propodal  digit,  3 mm.;  length  of  telson,  3.5  mm.;  width  of  telson,  2.8  mm. 

Type,  off  Boca  Prieta,  81  fathoms,  coral,  sand,  station  6075,  1 female  (Cat.  No.  23780). 

This  species,  in  its  narrow,  acuminate  rostrum,  approaches  .1.  armalus  Smith,  but  is  at  once  dis- 
tinguished by  the  more  numerous  spines  of  the  carapace. 

Axius  inaequalis,  sp.  nov. 

Allied  to  A.  defensus.  The  rostrum  w'hile  slender  and  acuminate  is,  however,  armed  on  one  side 
wdth  three  sharp  spines,  and  on  the  other  side  with  two.  Lateral  margins  of  rostrum  continued  back 
on  carapace  in  a carina  extending  half-v'ay  to  cervical  suture 
and  armed  with  two  sharp  spines,  one  just  behind  orbit. 

Median  carina  wdth  one  small  spine.  A short,  faint  sub- 
median carina,  armed  anteriorly  with  tw'o  spinules;  also  a 
spinule  between  these  and  median  carina.  Eye-stalks  large, 
dumbbell-shaped,  nearly  as  long  as  rostrum,  with  a black 
cornea.  The  peduncle  of  antennula  overreaches  rostrum  by 
the  length  of  its  last  segment.  Flagella  subequal  and  about 
equal  to  length  of  carapace.  Movable  acicle  of  antenna  is 
nearly  as  long  as  fourth  segment  of  peduncle;  spine  at  its 
base  is  about  half  as  long  as  acicle.  Armature  of  outer  max- 
illipeds  similar  to  that  of  A.  defensus. 

Chelipeds  equal;  merus  armed  below  with  slender 
spines,  and  also  above  on  distal  half;  a single  spine  on  distal 
outer  margin.  Carpus  spinous  above;  one  spine  below. 

Manus  with  a row  of  long  spines  above;  one  spine  on  outer 
face  at  base  of  fingers;  lower  margin  rimmed,  entire.  Fin- 
gers and  palm  subequal  in  length.  Prehensile  edges  of 
fingers  dentate;  tips  crossing;  fingers  gaping.  The  rostrum 

reaches  to  the  middle  of  the  carpus.  Abdomen  very  much  narrower  than  carapace. 

Length  from  tip  of  rostrum  to  tip  of  telson,  about  15  mm. ; length  of  carapace,  6 mm. 

'"he  two  specimens  from  which  this  description  is  made  are  very  imperfect. 

Type  locality,  Mayaguez  Harbor,  161  to  172  fathoms,  sand,  mud,  station  6066  (Cat.  No.  23781). 


tion,  x 15.  ( b ) Left  cheliped,  x 8. 
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Tribe  LORICATA. 

Body  either  depressed  or  subcylindrical.  Rostrum  broad  and  short  or  absent.  Antennules  with 
two  flagella.  Outer  antennae  without  a scale,  first  joint  of  peduncle  fused  with  epistome.  Trunk 
legs  six-jointed  through  coalescence;  none  of  them  chelate  except  the  last  pair  which  is  sometimes 
subchelate  in  the  female.  First  abdominal  segment  devoid  of  appendages  in  both  sexes.  Posterior 
portion  of  telson  and  uropods  flexible.  Gills  trichobranchiate. 

Family  SCYLLARID7E  White,  1847. 

Carapace  depressed,  orbits  excavated  in  the  dorsal  surface.  Second  antenna;  short,  squamiform. 
Mandibles  with  a one-jointed  palp.  Trunk-legs  simple,  except  the  fifth  pair  in  the  female,  which  are 
minutely  chelate.  Branchiae  well  developed;  epipodal  plates  on  the  first  joint  in  the  first  four  pairs  of 
trunk-legs  have  podobranchise  attached  to  them  as  distinct  plumes.  These  limbs  have  arthrobraneh ije, 
and  the  last  four  segments  of  the  trunk  have  pleuro branchiae. 

Key  to  the  Porto  Rican  genera  of  the  family  Scyllaridse. 


A.  Exognath  of  outer  maxillipeds  without  a flagellum Scyllarus 

A'.  Exognath  of  outer  maxillipeds  with  a flagellum _ Scyllarides 


Genus  SCYLLARTJS  Fabricius. 

Scyllarus  Fabricius,  Sys.  Ent.,  413,  1775. 

Arclus  Dana,  Crust.  U.  S.  Expl.  Exped.,  i,  516,  1852. 

Rostrum  very  short  and  truncate;  exognath  of  third  maxillipeds  without  a flagellum;  pairs  of 
branchial  19  in  number. 

Scyllarus  americanus  (Smith) . 

Arcius  americanus  Smith,  Amer.  Jour.  Sci.  (2),  xlviii,  119,  1869. 

Scyllarus  ( Arclus ) guudlachi  von  Martens,  Arch.  f.  Nat.,  xxxvm,  pt.  1,  123,  pi.  v,  f.  13,  1872. 

Carapace  with  three  blunt  median  prominences,  two  of  which  are  on  the  gastric  region  and  one 
on  cardiac  region.  Anterior  prominence  composed  of  two  tubercles  side  by  side,  half-way  between 
margin  of  the  front  and  the  larger  posterior  gastric  tooth.  Cardiac  tooth  also  bifid.  First  joint  of 
inner  antennae  short  and  dorsally  flattened.  Posterior  margin  of  abdominal  segments  with  a very 
slight  median  emargination.  A small  species,  usually  not  more  than  half  an  inch  long. 

Off  Vieques,  15  fathoms,  station  6091.  Previously  taken  at  Egmont  Key,  Fla.  (type  locality) ; 
Cuba  (von  Martens);  off  Cape  Lookout,  N.  C.,  22  fathoms,  station  2608  ( Albatross );  off  Cape  Fear,  N. 
C.,  15  fathoms,  station  2622  (Albatross) ; Blackfish  Bank,  off  Charleston,  S.  C.,  12  fathoms  (R.  E.  Earll, 
coll.);  off  Key  West,  Fla.,  45  fathoms,  station  2318  ( Albatross );  Key  Vaccas,  Fla.,  among  rocks,  between 
tides  ( H.  Hemphill,  coll. ) ; Marco,  Fla.,  2 fathoms  (II.  Hemphill,  coll. ) ; off  northwest  end  St.  Martin’s 
Reef,  Florida  Banks  (J.  F.  Moser,  coll.) ; Gulf  of  Mexico,  21  to  33  fathoms,  stations  2369  to  2374,  2407 
(Albatross),  and  stations  5052,  5078,  5085,  5102  (Grampus);  St.  Thomas,  W.  I.,  dredged  (Albatross) ; off 
Cape  St.  Roque,  Brazil,  20  fathoms,  station  2758  (Albatross). 

Genus  SCYLLARIDES  Gill. 

Scyllarus  Dana,  Crust.  U.  S.  Expl.  Exped.,  I,  516,  1852.  (Not  Scyllarus  Fabricius,  1775.) 

Scyllarides  Gill,  Science,  n s.,  vn,  98,  1898. 

The  rostrum  very  prominent;  exognath  of  the  third  maxillipeds  ending  in  a flagellum;  pairs  of 
branchial  21. 

Scyllarides  aequinoctialis  (Lund). 

Scyllarus  xquinoctialis  Lund,  Skrivter  af  Naturhistorie-Selskabet,  ix,  2,  p.  21,  Copenhagen,  1793. 

Scyllarides  aequinoctialis  Gill,  Science,  n.  s.,  vn,  99,  1898. 

Carapace  very  convex  from  side  to  side,  deflexed  in  the  anterior  portion.  Lateral  margins  nearly 
parallel,  with  a slight  indentation  about  one-fourth  the  distance  from  antero-lateral  angle.  Distance 
from  lateral  margin  of  carrpace  to  inner  margin  of  orbit  about  two-fifths  the  distance  between  orbits. 
Dorsal  surface  covered  with  flat,  scale-like  tubercles  closely  crowded  together  and  with  short,  stiff 
bristles.  Rostrum  with  two  conical  contiguous  teeth.  Inner  margin  of  outer  antennae  with  erect, 
conical  teeth  or  spines;  second  joint  much  broader  than  long;  terminal  joint  suborbicular,  margin 
erenate.  First  abdominal  segment  with  two  large  reddish  submedian  spots,  which  unite  anteriorly. 

2d— F.  C.  B.  1903—7 
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1 tiniensions  of  female  from  Porto  Rico:  Length  of  carapace  from  tip  of  rostrum,  114.5  mm. ; width 
at  anterior  angles,  91  mm.;  greatest  width,  98.5  mm.;  length  of  animal  from  tip  of  outer  antennse  to 
ti) » of  telson,  about  29  cm. 

Porto  Rico:  Cabo  Rojo;  San  Juan,  where  it  is  sold  in  the  market  (Gundlach).  Bermudas  (T.  H. 
Bean,  coll. );  Florida  Keys  to  Brazil. 

Family  PALINURI1LE  Latreille  1802  (Palinmini);  Leach  1814  (Palinurini). 

Carapace  longitudinally  subcylindrical,  with  orbits  for  the  eyes  partially  excavated.  Second 
antennse  subcylindrical,  with  a long,  rigid  multiarticulate  flagellum.  Branehise  as  in  the  Scyllaridx. 

Genus  PANULIRUS  White. 

Panulirus  White,  List  Crust.  Brit.  Mus.,  69,  1847. 

No  central  rostri form  tooth;  the  ocular  segment  exposed  and  membranous;  flagella  of  first  antennse 
long  and  slender,  and  their  segment  produced  considerably  in  advance  of  frontal  margin  and  generally 
armed  with  strong  teeth. 

Panulirus  argus  (Latreille). 

Palinu ru.' < argus  Latreille,  Ann.  Mus.  Hist.  Nat.  Paris,  in,  393,  1804. 

Panulirus  argus  White,  List  Crust.  Brit.  Mus.,  69,  1847. 

Orbital  spines  very  large,  strongly  curved.  Spines  not  very  thickly  placed  on  the  carapace. 
Antennal  segment  with  four  spines,,  anterior  pair  a little  the  larger  and  further  from  posterior  than  are 
the  spines  of  either  pair  from  each  other.  Exognath  of  second  gnathopod  with  flagellum  reaching  quite 
to  middle  of  third  joint.  Terminal  joints  of  trunk  feet  furnished  with  bristles.  Abdominal  furrows 
rather  indistinctly  interrupted  at  middle.  Epimera  with  entire  anterior  margins,  posteriorly  with  a 
sharp  tooth.  Color,  yellowish  and  bluish.  Abdomen  with  many  small,  yellow  spots;  a large,  yellow 
spot  on  either  side  of  second  and  sixth  segments. 

Length  of  Porto  Rican  specimen,  measured  from  the  anterior  margin  of  the  carapace  to  the  tip  of 
the  telson,  42  cm. 

Porto  Rico:  San  Antonio  Bridge,  San  Juan;  Mayaguez;  Boqueron  Bay;  Arroyo;  Hucares;  Cabo 
Rojo;  Mayaguez,  in  the  market  (Gundlach).  From  Bahamas  and  Florida  Keys  to  Brazil;  Bermudas. 

Tribe  HO  MAR  IDEA. 

First  antennse  with  two  multiarticulate  flagella;  second  antennse  with  a scale.  Trunk-legs  with 
seven  distinct  joints;  the  first  three  pairs  chelate;  the  first  pair  largest.  Branchiae  well  developed. 

Family  HOMARIDT  Bate,  1888. 

Carapace  subcylindrical,  with  a pronounced  rostrum.  Second  antennse  with  a long  multiartic- 
ulate flagellum,  and  a scale.  Segments  of  pleon  dorsally  imbricated;  first  segment  with  appendages. 
Outer  branch  of  uropods  with  a transverse  suture.  Epipodal  plates  large,  with  a well-developed  podo- 
braneliial  plume  attached  to  all  the  trunk-legs  except  the  last  pair. 

Genus  HOMORISCUS,1  nov. 

Rostrum  depressed,  short,  and  broad.  Eyes  small,  but  well  developed.  Antennal  spine  on 
anterior  margin  of  carapace  small.  Antennal  scale  large.  Second  antennal  segment  with  a spine. 
Thoracic  feet  unknown.  In  the  character  of  the  rostrum,  this  genus  differs  from  all  others  of  the 
Homaridse.  The  rostrum  resembles  that  of  Pulinurellm,  In  the  small  size  of  the  eyes  Homoriscus 
differs  from  Homarus,  Nephrops,  and  Eunephrops , while. the  black  cornea  distinguishes  if  from  Nephmpm 
and  Phoberus.  It  agrees  with  Neplirops  and  Phoberus  in  having  a large  antennal  scale,  it  is,  in  fact,  a 
near  relation — a little  neighbor — of  Homarus. 

Homoriscus  portoricensis,  sp.  nov. 

Carapace  of  female  slightly  compressed.  Rostrum  triangular,  acute,  sides  slightly  convex,  finely 
and  sharply  granulated;  upper  surface  concave.  Carapace  with  seven  sharp  longitudinal  crests;  the 
median  occupies  posterior  two-thirds  of  carapace;  the  submedian  and  supero-lateral  crests  begin  at  base 


1 From  oixopoi,  neighbor,  and  -c.cncos,  diminutive  suffix.  By  its  form,  the  name  Homoriscus  suggests  its  affinity  to  Homarus. 
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of  rostrum  and  are  slightly  oblique,  submedian  equaling  about  half  the  length  of  carapace  (exclusive 
of  rostrum),  the  supero-lateral  not  so  long;  near  posterior  end  of  latter,  two  or  three  spinules;  both 
these  crests  are  sharply  but  finely  granulated.  The  infero-lateral  crest  begins  at  antennal  sinus  of 
anterior  margin  of  carapace  and  is  about  half  as  long  as  submedian  crest.  Orbit  semicircular,  a little 
wider  than  the  black  cornea  which  it  surrounds;  outer  orbital  angle  small  and  acute;  from  it  the  anterior 
margin  runs  obliquely  backward  in  a sinuous  line  to  a notch 
above  antenna;  from  this  notch  an  inconspicuous  fissure  runs 
horizontally  backward  on  the  carapace  to  its  posterior  margin. 

Just  outside  the  antenna,  the  anterior  margin  is  produced  to  a 
sharp  spine,  the  outer  margin  of  which  is  thickened,  and  white 
and  naked,  in  contrast  to  remainder  of  carapace,  which  is  cov- 
ered with  a tine,  close  pubescence;  below  the  white  spine  the 
anterior  margin  is  again  notched;  inferior  angle,  rounded. 

Antennuke  above  antennae.  Antennular  peduncle  very  short, 
rostrum  extending  to  middle  of  its  last  segment.  First  two 
segments  very  short,  third  a little  longer,  flattened,  with  a 
small  spine  at  anterior  outer  angle.  Flagella  subequal  in  length 
and  only  a little  longer  than  rostrum.  Antennal  peduncle  a 
trifle  longer  than  antennular.  The  second  joint  extends  as  far 
forward  as  eye  and  has  a spine  at  its  anterior  outer  angle;  it 
bears  a large  ovate  scale,  dentate  on  its  outer  margin  with  four 
or  five  spiniform  teeth;  inner  margin  fringed  with  long  setee. 

Fourth  and  fifth  joints  short,  subequal,  each  bearing  an  outer 
distal  spine.  Flagellum  nearly  as  long  as  the  body.  In  fig.  19« 
the  left  antenna  is  shown  in  its  natural  position,  while  the  right 
one  is  pulled  out  to  show  the  outline  of  the  scale. 

The  endognath  of  the  outer  maxillipeds  has  ischium  and 
merus  joints  armed  on  inner  side  with  spinules;  merus  has  an 
outer  distal  spine;  propod  us  and  dactylus  subequal  in  length 
and  longer  than  carpus.  The  five  pairs  of  thoracic  feet  missing. 

Abdomen  narrower  than  carapace,  gradually  tapering  posteriorly,  smooth,  punctate,  slightly  pubescent. 
Telson  longer  than  broad,  rounded  at  extremity,  sides  obscurely  bispinulous,  dorsal  surface  partly 
spinulous.  Lateral  laminae  longer  than  telson;  inner  lamina  longer  than  outer;  a transverse  spinulous 
line  across  posterior  half;  outer  half  spinulous. 

Dimensions  of  female:  Length  from  tip  of  rostrum  to  tip  of  telson,  14.5  mm.;  length  of  carapace, 
6.3  mm.;  length  of  antennal  flagellum,  11.5  mm. 

Type  locality,  Playa  de  Ponce;  1 female  (Cat,  No.  23782). 


Fig.-  19. — IlmnirnscHs  porloricensis , female. 

(а)  Carapace  and  antennae,  x 10.66. 

(б)  Maxilliped,  x 13.33. 


Tribe  STENOPIDEA. 

Rostrum  laterally  compressed.  Antennules  with  two  flagella,  antennae  with  a scale.  Mandibles 
with  a three-jointed  palp.  Exopod  of  third  maxillipeds  is  small,  slender,  and  almost  rudimentary. 
First  three  pairs  of  feet  chelate,  third  pair  the  longest  and  largest.  Branchiae  filamentous.  First  pair 
of  pleopods  one-branehed  and  foliaceous;  the  uropods  and  telson  have  no  transverse  suture.  Contains 
only  one  family. 

Family  STENOPID^. 

Genus  STENOPUS  Latreille. 

Stenoyus  Latreille  in  Desmarest,  Diet.  Sei.  Nat.,  xxvm,  321,  1823. 

Second  antennae  having  a long,  flat,  obtusely  pointed  scale.  Third  pair  of  legs  greatly  elongate 
and  strong;  fourth  and  fifth  pairs  with  the  antepenult  joint  subdivided.  Telson  tapering. 

Stenopus  hispidus  (Olivier). 

Palsernon  hispidus  Olivier,  Encyc.  Meth.,  Hist.  Nat.,  Insectes,  vm,  666, 1811;  Tab].,  pi.  cccxix,  f.  2,  1818. 

Stenopus  hispidus  Latreille  in  Desmarest,  Diet.  Sci.  Nat.,  xxvm,  321,  1823. 

Rostrum  with  median  dorsal  row  of  six  spines  bifurcated  at  extremity,  a lateral  row  of  three  to 
five  spines  on  each  side  of  rostrum;  no  ventral  spines.  Behind  the  sixth  dorsal  spine  a double  row. 
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Rostrum  not  reaching  to  end  of  peel  uncle  of  inner  antennae.  Carapace  very  rough,  with  linn,  sharp 
spines  which  are  longer  on  dorsal  than  on  lateral  regions.  Abdomen  thickly  armed  with  outwardly 
projecting  spines.  Third  pair  of  legs  long,  abundantly  armed  with  spines;  propodus  with  about  six 
rows  of  larger  spines  and  many  smaller  and  less  regular  intermediate  ones. 

Total  length,  55.2  mm. ; length  of  carapace,  20.2  mm. ; of  abdomen,  35  mm. ; of  rostrum  to  posterior 
margin  of  orbit,  6 mm.;  of  telson,  10.5  mm. 

Between  San  Antonio  Bridge  and  San  Geronimo,  San  Jnan,  Porto  Rico  (G.  M.  Gray).  Also  occurs 
at  Dry  Tortugas,  Fla.;  Cuba;  Jamaica;  Bahamas,  to  a depth  of  36  fathoms;  Port  Castries,  St.  Lucia; 
near  Monosquillo,  Albatross  station  2142,  lat.  9°  30'  15"  N.,  long.  76°  20'  30"  W.,  42  fathoms;  Bermudas; 
East  Indies  and  South  Pacific. 

Tribe  PENtEIDEA. 

Body  laterally  compressed.  First  three  pairs  of  feet  usually  chelate  and  not  very  strong;  fourth 
and  fifth  pairs  always  simple.  Gills  dendrobranchiate. 

Family  PENtEIDTE  Milne  Edwards,  1837  (Pencens). 

Carapace  at  sides  deeply  produced  and  carried  farther  back  than  in  the  median  dorsal  line; 
rostrum  laterally  compressed,  this  part  at  least  being  carinated.  Of  the  segments  of  the  pleon  the  first 
three  are  usually  not  longitudinally  carinate,  but  the  three  that  follow  are  almost  always  much  so. 
The  sides  of  the  first  are  produced  so  as  to  overlap  the  hind  lateral  margin  of  carapace  and  the  front 
lateral  margin  of  second  segment.  Telson  generally  dorsally  flattened  or  grooved.  Eye-stalks  usually 
tw' '-jointed.  First  antennae  with  two  multiarticulate  flagella;  the  first  joint  of  the  peduncle  flattened 
to  "eeeive  the  eye-stalk  and  laterally  strengthened  on  the  outer  side  by  a spine-like  process,  on  the 
inner  by  an  unjointed  appendage  often  fringed  with  hairs.  Second  antennae  with  a broad,  thin 
foliaceous  scale  and  a long  flagellum.  Mandibular  palp  never  more  than  two-jointed.  Third  maxilli- 
peds  long  and  pediform.  Both  the  second  and  third  maxillipeds  and  the  three  or  four  following  pairs 
of  appendages  carry  epipodal  plates.  First  three  pairs  of  trunk-legs  chelate  and  similar,  the  second 
longer  than  the  first,  and  the  third  longer  than  the  second.  Extruded  ova  not  definitely  attached 
to  the  appendages  of  the  mother  prior  to  hatching,  as  in  most  other  Maerura. 

Key  to  the  Porto  Rican  genera  of  the  family  Penxidiv. 


A.  Carapace  without  a median  dentate  crest. 

B.  Antcnnular  flagella  shorter  than  carapace. 

('.  Endognath  of  the  first  maxilla  greatly  elongated  and  segmented Penseus 

O'.  Endognath  of  first  maxilla  short  and  unsegmented Parapenxus 

B'.  Antennular  flagella  longer  than  carapace Xipluipeneas 

A'.  Carapace  with  a median  dentate  crest Sicyonia 

Genus  PEN7EUS  Fabncius. 

Penieus  Fabricius,  Entom.  Syst.,  Suppl.,  3S5,  1798. 


Distal  segment  of  mandibular  palpus  much  larger  than  proximal,  very  broad,  and  not  prolonged 
into  a narrow  tip.  Endognath  of  first  maxilla  greatly  elongated  and  segmented.  Endopod  of 
maxilliped  slender  and  composed  of  four  segments,  the  exopod  lamellar  and  unsegmented;  both  pairs 
of  gnathopods  have  well-developed  epipodsand  large  exopods;  all  the  pereiopods  have  small  exopods, 
but  only  the  first,  second,  and  third  are  furnished  with  epipods;  a well-developed  pleurobranchia  011 
the  fourteenth  somite.  Antennular  flagellse  not  longer  than  carapace. 

Penaeus  brasiliensis  Latreille. 

PenxiisMictsiliensis  Latreille,  Nouv.  Diet.  Hist.  Nat.,  xxv,  166, 1817. 

Carapace  with  a high  median  carina  extending  almost  to  posterior  margin;  a deep  and  broad 
sulcus  on  either  side  of  carina.  Posterior  half  of  carina  with  a median  sulcus,  making  it.  bicarinate. 
Anterior  half  of  carina  arcuate,  highest  part  above  orbit;  dentate  or  spinous,  with  nine  teeth,  posterior 
tooth  almost  half-way  back  on  carapace  and  remote  from  the  others,  six  of  which  are  on  the  rostrum 
proper.  Two  or  three  ventral  teeth  on  rostrum.  Rostrum  unarmed  and  horizontal  toward  extremity. 
Hepatic  spine  and  antennal  spine,  carina,  and  groove  well  marked.  Cervical  suture  extending  only 
half-way  from  hepatic  spine  to  dorsal  carina.  A subhorizontal  suture  below  hepatic  spine.  The  ros- 
trum reaches  almost  to  end  of  antennular  peduncle.  This  peduncle  is  very  short,  stout,  and  hairy. 
Abdominal  carina  on  fourth  to  sixth  segments  very  sharp;  on  the  sixth  is  a groove  either  side  of  it. 
Telson  with  a deep  median  groove  and  an  acuminate  extremity. 
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Length  of  Porto  Rican  female,  165  mm.;  length  of  carapace,  62  mm.;  of  rostrum,  22.6  mm. 

A very  abundant  species  in  Porto  Rico  as  well  as  in  other  parts  of  tropical  America. 

Porto  Rico:  San  Antonio  Bridge,  San  Juan;  San  Juan  Harbor  between  Catario  and  Palo  Seco; 
Mayaguez,  seined  and  dredged;  Mayaguez  Harbor,  in  7\  and  75  to  76  fathoms,  stations  6058  and  6063; 
Boqueron  Bay;  Puerto  Real;  Guanica;  Playa  de  Ponce;  Ponce;  Aibonito;  Arroyo;  Hucares;  Fajardo. 
Ranges  from  Hudson  River  at  Sing  Sing,  New  York  (Stimpson ),  to  Rio  Grande  de  Sul,  Brazil  (Ortmann ) ; 
Harrington  Sound,  Bermudas  (C.  M.  Allen,  coll.);  Bermudas  (Verrill);  West  Africa.  The  greatest 
depth  is  recorded  by  Faxon,  955  fathoms,  Blake  station  29,  west  of  Tortugas.  The  northern  limit  of 
this  species  has  lately  been  extended  by  the  discovery  of  a single  specimen  at  Katama  Bay,  Marthas 
Vineyard,  by  Mr.  Vinal  N.  Edwards,  U.  S.  Fish  Commission,  September  8,  1900. 

Genus  PARAPEN2EUS  Smith. 

Pa.rapenxus  Smith,  Proe.  U.  S.  Nat.  Mus.,  vm,  170,  1885. 

Endognath  of  first  maxilla  short  and  unsegmented;  second  gnathopod  without  an  epipod,  the 
fourteenth  somite  (posterior  somite  of  the  pereion)  wholly  without  branch i;e.  Antennular  flagella 
shorter  than  carapace. 

Key  to  the  Porto  Rican  specie*  of  the  genus  Parapenams. 


A.  Rostrum  with  less  than  ten  dorsal  teeth. 

B.  Sixth  segment  of  pleon  less  than  twice  as  long  as  fifth. 

C.  Surface  of  pleon  naked  and  glossy.  Telson  with  a small  spine  on  either  side  near  tip constrictus 

O'.  Posterior  half  of  pleon  pubescent.  Telson  with  a long,  slender  spine  on  either  side  near  tip similis 

B'.  Sixth  segment  of  pleon  twice  as  long  as  fifth amcricanus 

A'.  Rostrum  with  more  than  ten  dorsal  teeth megalops 


Parapenaeus  constrictus  (Stimpson). 

Pensens  constrictus  Simpson,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,x,  135,  1871. 

Parapenxus  constrictus  Smith,  Proc.  U.  S.  Nat.  Mus.,  vm,  174,  1885. 

Carapace  for  the  most  part  pubescent;  posterior  part  of  branchial  regions  and  whole  of  abdomen 
naked  and  glossy.  Carapace  carinated  on  its  anterior  three- fourths,  bearing  a spine  behind  base  of 
rostrum.  A lateral  or  antennal  groove  extends  three-fifths  the  length  of  the  carapace.  Antennal 
and  hepatic  spines  large.  Rostrum  reaching  middle  of  penult  joint  of  antennular  peduncle;  slightly 
arched,  extremity  slightly  deflexed;  armed  dorsal ly  with  seven  to  nine  equidistant  teeth,  diminishing 
in  size  toward  extremity.  Antennular  peduncle  rather  short,  extending  beyond  the  eyes  as  far  as 
length  of  eyes;  very  pubescent  above.  Abdomen  carinated  from  fourth  to  sixth  segment.  Telson 
tapering  to  a short  acuminate  tip,  armed  either  side  with  a short  spine. 

Dimensions  of  female:  Length  from  tip  of  rostrum  to  tip  of  telson,  66  mm. ; length  of  carapace, 
including  rostrum,  26.5  mm.;  length  of  rostrum,  10  mm. 

Taken  at  Mayaguez  and  Boqueron  Bay,  Porto  Rico.  Other  localities  for  this  species  are:  Off 
Chesapeake  Bay,  18  fathoms,  Fish  Hawk  (Smith);  off  Cape  Hatteras,  7 to  27  fathoms,  Albatross  (Smith); 
Fort  Macon,  N.  C.  (Smith ) ; Beaufort,  N.  C.,  4 fathoms  (Stimpson) ; Charleston  Harbor,  S.  C.  (Stimpson ) ; 
Fort  Jefferson,  Fla.  (Kingsley);  Marco  Pass  (Kingsley);  Pensacola,  Fla.  (J.  E.  Benedict,  coll.);  Ber- 
mudas (Smith). 

Parapenaeus  simili's  (Smith). 

Parapenxus  constrictus  variety  similis  Smith,  Proc.  U.  S.  Nat.  Mus.,  VIII,  175,  1885. 

Allied  to  constrictus:  Entire  surface  of  carapace  and  of  the  fourth,  fifth,  and  sixth  segments  of 
pleon  covered  with  short,  stiff  setae.  Median  carina  of  carapace  extending  almost  to  posterior  margin 
and  provided  with  a gastric  spine,  as  in  constrictus.  Rostrum  ascending,  its  anterior  third  almost  hori- 
zontal; armed  with  eight  or  nine  teeth.  Antennal  peduncle  longer  than  in  constrictus,  its  extent  beyond 
the  eyes  being  greater  than  length  of  eyes;  less  pubescent  than  in  constrictus.  Telson  tapering  to  a very 
long  and  slender  tip,  armed  either  side  its  base  with  a long  and  very  slender  spine. 

Dimensions  of  female:  Length  from  tip  of  rostrum  to  tip  of  telson,  80  mm.;  length  of  carapace, 
including  rostrum,  31  mm.;  length  of  rostrum,  13.3  mm.  The  Porto  Rican  specimens  are  all  smaller 
than  the  above. 

Taken  by  the  Fish  Hawk  at.  11  stations  at  the  following  localities:  Mayaguez  Harbor,  41  to  18 
fathoms,  sticky  mud  and  sand,  stations  6057,  6058,  6059,  6061,  abundant;  Puerto  Real,  8)  fathoms, 
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coral,  sana,  station  6074;  off  Vieques,  12  to  16  fathoms,  coral,  stations  6001,  6092,  6093;  off  Huma^acr, 
9J  to  121  fathoms,  stations  6097,  6098,  6099.  Previously  collected  at  Orange  Bluff,  Clearwater  Harbor, 
Florida,  1 to  2 fathoms  (H.  Hemphill,  coll.);  Marco,  Fla.  (H.  Hemphill  and  U.  S.  Fish  Commission); 
St.  Thomas  (Albatross) ; Gulf  of  Paria,  31  fathoms  (Smith,  type  locality). 

Parapenaeus  megalops  Smith. 

Parapenivus  megalops  Smith,  Prop.  IJ.  S.  Nat.  Mus.,  vn,  172,  1885. 

Surface  of  carapace  and  pleon  naked  and  smooth.  Median  carina  extending  only  half-way  back 
on  carapace;  gastric  spine  remote  from  rostral  teeth.  Rostrum  elevated,  arched,  terminal  half  very 
slender;  armed  with  from  twelve  to  fifteen  dorsal  spiniform  teeth  crowded  posteriorly,  but  becoming 
more  and  more  remote  and  smaller  near  tip;  rostrum  reaching  to  tips  of  antennal  scales  in  females, 
shorter  in  males.  Antennal,  hepatic,  and  branchiostegal  spines  well  developed.  No  antennal  suture. 
Eyes  extremely  large,  extending  laterally  beyond  carapace.  Antennal  peduncles  extending  not  so  far 
beyond  eyes  as  length  of  eyes;  terminal  segment  longer  than  penultimate.  Median  carina  of  fourth  to 
sixth  segments  of  pleon  thin  and  sharp;  telson  with  a lateral  as  well  as  two  dorsal  car i me. 

Dimensions  of  female:  Length  from  tip  of  rostrum  to  tip  of  telson,  140  mm.;  length  of  carapace, 
including  rostrum,  54  mm.;  length  of  rostrum,  25  mm. 

Taken  in  Mayaguez  Harbor  in  220  to  225  fathoms  on  rocky  bottom,  station  6070.  Off  South 
Carolina,  159  fathoms,  station  2314  (Albatross) ; off  Habana,  213  fathoms,  station  2350  (Albatross);  Gulf 
of  Mexico,  196  fathoms,  station  2399  (Albatross) ; off  St.  Kitts,  208  and  250  fathoms,  Wale  stations  147 
and  148  (Faxon);  off  Grenada,  159  fathoms,  Blake  station  258  (Faxon);  off  Barbados,  218  to  288  fathoms, 
Wale  stations  275,  281,  and  283  (Faxon);  south  of  Curacao,  208  fathoms,  . ilbnlross  station  2125  (Smith); 
Gulf  of  Darien,  155  fathoms,  Albatross  station  2143  (Smith). 

Parapenaeus  americanus,  sp.  nov.  Plate  2. 

The  carapace  shows  the  fissures  characteristic  of  P.  fmurns  (Bate)1  and  P.  invest)  gat  oris, 
Anderson,2  namely,  a linear  longitudinal  fissure  on  either  side  running  from  the  orbit  to  the  posterior 
margin,  and  a short  transverse  fissure  crossing  branchial  margin  just  above  the  second  pair  of  feet. 
Our  species  is  so  closely  allied  to  P.  inrestigatoris  that  it  may  prove  to  be  a subspecies  of  it.  It  differs 
as  follows:  Branchiostegal  spine  on  anterior  margin  instead  of  behind  it.  The  rostrum  reaches  just  to 
end  of  first  joint  of  antennulary  peduncle  and  in  small  specimens  falls  short  of  it.  The  rostrum  slopes 
upward  at  a greater  angle  than  in  P.  investigatoris  for  its  proximal  two-thirds;  distal  third  horizontal, 
not  deflexed.  Sixth  abdominal  segment  only  a little  more  than  twice  the  fifth  in  length.  Inner 
branch  of  antennulary  flagellum  only  three-fourths  the  length  of  carapace,  exclusive  of  rostrum. 

This  species  is  in  some  respects  intermediate  between  P.  investigatoris  and  P.  Jissnrus;  as  in  the 
length  and  breadth  of  the  sixth  abdominal  segment  and  in  the  length  of  the  antennulary  flagella.  The 
position  of  the  branchiostegal  spine  is  as  in  P.  fissurus. 

Dimensions  of  female:  Length,  68.5  mm.;  length  of  carapace,  including  rostrum,  22  mm. 

The  type  specimens,  a female  and  3 smaller  imperfect  females,  were  taken  in  the  trawl  in  Maya- 
guez Harbor,  220  to  225  fathoms,  rocky,  station  6070  (Cat.  No.  23783). 

Genus  XIPHOPENEUS  Smith. 

Xiphopeneus  Smith,  Trans.  Conn.  Acad.  Soi.,  n,  27,  1869. 

Fourth  and  fifth  pereiopods  very  long,  the  propodi  multiarticulate  and  flagelliform.  Mandibular 
palpus  two-jointed,  the  distal  segment  much  larger  than  proximal.  Endognath  of  first  maxilla  short 
ami  unsegmented.  Fourteenth  somite  without  branch i;e.  Antennular  flagella  longer  than  carapace. 

Xiphopeneus  kroyeri  (Heller). 

Penieus  kroyeri  Heller,  Site.  Ber.  Acad.  Wiss.  Wien,  xi.v,  1 Abth.,  425,  pi.  n.  f.  51,  1862. 

Xiphopeneus  harttii  Smith,  Trans.  Conn.  Acad.  Sci.,  ii,  28,  pi.  i,  i.  1.  1869. 

Xiphopeneus  kroyeri.  Smith,  Proc.  IT.  S.  Nat.  Mus.,  vin,  188,  1885. 

Cervical  and  branchio-cardiac  sulci  very  distinct,  together  forming  a nearly  straight  groove  from 
near  base  of  antennae  almost  to  posterior  border.  Rostrum  very  long  and  slender,  equaling  or  exceeding 


1 Challenger  Rept.,  Zool.,  XXIV,  263,  pi.  xxxvi,  f.  1,  1888. 

2 Ann.  Mag.  Nat.  Hist.  (7),  in,  279,  1899;  1 1 1 u . Zool.  Investigator,  Crustacea,  part  VII,  pi.  xi.r,  figs.  1,  la,  16. 


THE  BRACHYURA  AND  MACRURA  OF  PORTO  RICO. 


i03 


carapace,  unarmed  below,  basal  portion  armed  above  with  a thin  and  high  carina  which  extends  back 
upon  the  carapace  for  a short  distance,  forward  as  far  as  the  eyes,  and  armed  with  five  sharp  and 
prominent  teeth  and  at  its  posterior  extremity  with  another  tooth  separated  by  a considerable  space 
Antennje  long  and  slender;  peduncle  with  only  a very  small  lamelliform  appendage  on  the  inside,  which 
is  not  foliaeeous;  flagella  very  long  and  slender.  Fourth  and  fifth  pairs  of  thoracic  legs  very  long,  the 
terminal  segments  very  slender  and  flagelliform. 

Length,  about  5 inches. 

Mayaguez  and  Arroyo,  Porto  Rico;  plentiful.  Caravellas,  Province  of  Bahia,  Brazil  (Smith); 
Rio  de  Janeiro  (Heller);  Abrolhos  (Kingsley);  Maeeio,  State  of  Alagoas,  Brazil  ( B ramie r- Agassiz 
Exped.,  1899). 

Genus  SICYONIA  Milne  Edwards. 

fUcyonia  Milne  Edwards,  Ann.  Sei.  Nat.,  xix,  344,  1830. 

Integument  rigid.  Carapace  surmounted  by  a median  dentate  crest.  Abdomen  carinated  above 
and  having  several  furrows  which  give  it  the  appearance  of  being  sculptured.  Trunk-legs  without 
exopods.  Pleopods  all  single  branched. 

Key  to  the  Porto  Rican  species  of  the  genus  Sicyonia. 


A.  Dorsal  crest  with  three  teeth  on  carapace  and  two  on  rostrum Uevigata 

A'.  Dorsal  crest  with  two  teeth  on  carapace  and  three  on  rostrum dorsalis 


Sicyonia  laevigata  Stimpson. 

Aicyoniu  Ueeigata  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  X,  131,  1871. 

Carapace  with  three  dorsal  equidistant  teeth.  Rostrum  long,  reaching  nearly  to  end  of  antennular 
peduncle;  upper  margin  concave,  with  two  teeth  above;  extremity  upturned,  truncate,  with  two  or 
three  spiniform  teeth.  Antennular  peduncle  long.  External  maxillipeds  considerably  longer  than 
antennal  peduncle.  Third  pair  of  feet  exceeding  the  external  maxillipeds  by  length  of  fingers  and 
half  the  palm.  Abdomen  with  sharp  median  carina;  sides  almost  smooth,  with  shallow  sulci. 

Length  of  female  from  tip  of  rostrum  to  tip  of  telson,  40  mm.;  length  of  carapace  and  rostrum, 
16.2  mm.;  length  of  rostrum,  6.8  mm. 

The  Porto  Rican  specimens  are  all  smaller  than  the  specimen  measured.  A few  of  them  have 
six  dorsal  teeth  instead  of  five,  either  four  on  the  carapace  proper  or  three  on  the  rostrum. 

Charleston,  S.  C.  (Stimpson);  Marco,  Fla.,  1 to  8 fathoms  (II.  Hemphill,  coll.);  Pulita  Rassa, 
1 fathom  (FI.  Hemphill,  coll.);  Charlotte  Harbor  (W.  H.  Dali,  coll.);  Sarasota  Bay  (II.  Hemphill, 
coll.;  also  recorded  by  Kingsley);  off  St.  Martin’s  Reef,  17  feet  (J.  F.  Moser,  coll.);  St.  Thomas 
(Albatross);  Sabanilla,  United- States  of  Colombia  (Albatross).  Porto, Rico:  Mayaguez,  on  coral  reef; 
Mayaguez  Harbor;  off  Vieques,  6 to  16  fathoms,  stations  6085,  6092,  and  6096;  off  Culebra,  15  and 
15)-  fathoms,  stations  6087  and  6093;  off  Humaeao,  9)  and  12)  fathoms,  stations  6098  and  6099. 

Sicyonia  dorsalis  Kingsley. 

Sicyonia  dorsalis  Kingsley,  Proc.  Acad.  Nat.  Se.i.  Phila:,  xxx,  1878,  97  (9). 

Carapace  with  a tooth  a little  behind  the  middle  and  another  near  rostrum.  Rostrum  short, 
reaching  slightly  beyond  eyes,  extremity  depressed;  upper  margin  arcuate  or  convex,  armed  with 
three  teeth  above  and  one  below  near  tip.  Antennular  peduncle  short,  the  third  joint  half  as  long  as 
second.  External  maxillipeds  shorter  than  peduncle  of  antenna1.  Third  pair  of  feet  reaching  slightly 
beyond  external  maxillipeds.  Abdomen  deeply  carinated  and  punctate,  lateral  margins  of  segments 
truncate,  anteriorly  angular,  or  with  a small  tooth,  the  third,  fourth  and  fifth  segments  in  the  full- 
grown  individual  with  a postero-lateral  spine. 

Dimensions  of  female:  Length  from  tip  of  rostrum  to  tip  of  telson,  90  mm. ; length  of  carapace  and 
rostrum,  21.5  mm.;  length  of  rostrum,  4.8  mm. 

Porto  Rican  specimens  are  much  smaller  than  the  above. 

Pensacola,  Fla.  (S. Stearns,  coll.) ; Gulf  of  Mexico,  30  to  88  fathoms,  stations  2403  to  2405  (Albatross); 
Fort  Jefferson,  Fla.  (type  locality);  off  Key  West,  45  fathoms,  station  2318  (Albatross);  off  Carysfort, 
60  fathoms,  station  2641  (Albatross) ; Straits  of  Florida,  56  fathoms,  station  2639  (Albatross) ; off  Habana, 
230  fathoms,  station  2321  (Albatross);  Sabanilla,  United  States  of  Colombia  (Albatross);  Bermudas, 
(Verrill).  Porto  Rico:  Mayaguez  Harbor,  12  to  18  fathoms,  station  6061;  off  St.  Thomas,  20  to  23 
fathoms,  station  6079;  off  Vieques,  6 to  lti  fathoms,  stations  6091,  6092,  and  6096. 
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Tribe  CARIDEA. 

Body  generally  laterally  compressed.  Antennules  with  a three-jointed  peduncle,  usually  fur- 
nished with  an  external  basal  spine  and  two  or  three  flagella.  Antennal  scale  generally  well  developed. 
External  maxillipeds  generally  pediform.  ( )ne  or  both  of  the  first  two  pairs  of  feet  may  he  chelate, 
the  three  posterior  pairs  always  simple.  Abdomen  long,  the  sides  produced  downward.  Gills 
phvllobranchiate. 

Family  LYSMATIDT  (Kingsley,  1X78,  Lysmatinae). 

NIKI  DTE  Bate,  188S. 

Rostrum  horizontal  with  the  dorsal  surface  of  the  carapace;  mandibles  without  a cutting  edge 
and  without  palp;  first  pair  of  trunk-legs  more  or  less  chelate,  and  stronger  than  the  second,  but  not 
so  long;  second  minutely  chelate,  with  carpus  subdivided. 

Genus  PROCESSA  Leach. 

Processa  Leach,  Mai.  Podoph.  Brit.,  text  to  pi.  xu,  July  1,  1815. 

Nika  Risso,  Hist.  Nat.  Crust.  Nice,  84,  J 816. 

Rostrum  short.  Antennuhe  biflagellate.  Of  the  flagella  of  the  antennulse,  one  is  long,  the 
other  short.  One  of  the  trunk-legs  of  the  first  pair  chelate,  the  other  simple.  Carpus  of  second  pair 
elongate,  multiarticulate. 

Processa  canaliculata  Leach. 

Processa  canaliculata  Leach,  Mai.  Podoph.  Brit.,  pi.  xi.i,  and  corresponding  text,  July  1.  J815. 

Nika  edulis  Risso,  Hist.  Nat.  Crust.  Nice,  85,  pi.  hi,  f.  3,  181G. 

Nika  bermudensis  Rankin,  Ann.  N.  Y.  Acad.  Sci.,  xii,  536,  pi.  xvn,  f.  2,  1900. 

Carapace  smooth.  Rostrum  slender,  about  half  as  long  as  eye-stalks,  unarmed  except  at  apex, 
which  is  obscurely  bifid  and  furnished  with  a few  long  hairs.  On  the  anterior  margin  of  the  carapace 
a spine  below  the  eye.  Antennal  scale  as  long  as  antennular  peduncle.  Antennal  peduncle  reaching 
about  to  the  end  of  second  joint  of  antennular  peduncle.  First  pair  of  feet  rather  stout,  reaching  a 
little  beyond  antennal  scale.  Right  or  chelate  foot  with  the  palm  a little  longer  than  carpus  or  fingers. 
Left  foot  of  first  pair  with  dactyl  us  about  one-fourth  the  length  of  propodus.  Remaining  feet  slender 
and  long.  Second  pair  unequal  in  length.  Meral  joints  of  third  and  fourth  pairs  armed  beneath  with 
sharp,  slender  spinules.  American  specimens  have  the  legs  more  slender  than  in  the  European  speci- 
mens with  which  I have  compared  them.  They  resemble  in  that  respect  the  variety  of  N.  edulis,  which 
Bell  named  N.  couchii. 

Europe;  Madeira  (Stimpson);  Japan  (Ortmann);  off  North  Carolina,  32  and  25  fathoms,  stations 
2605  and  2606  ( Albatross ) ; Marco,  Fla.,  1 to  3 fathoms  ( FI.  Hemphill,  coll. ) ; Key  West,  Fla.  ( H.  Hemp- 
hill,coll.);  west  coast  of  Florida,  17  and  45  fathoms,  stations  5066  and  5119  (Grampus)',  Gulf  of  Mexico, 
off  Cape  San  Bias,  Fla.,  25  and  111  fathoms,  stations  2370,  2373,  and  2402  (Albatross);  Old  Providence, 
West  Indies  (Albatross) ; Bermudas  ((1.  Brown  Goode,  coll.),  also  recorded  by  Rankin.  Porto  Rico: 
Boqueron  Bay;  off  Vieques,  122  fathoms,  station  6095. 

Family  ALPHEID4E  Milne  Edwards,  1837  (Alpheens);  Kingsley,  1878  (Alpheinae);  Bate,  1888. 

Rostrum  minute  or  of  moderate  size;  eye-stalks  short  and  usually  more  or  less  covered  by  the 
projection  of  the  frontal  margin  of  the  carapace;  mandibles  with  a cutting  edge  distinct  from  the  molar 
process  and  a one  or  two  jointed  palp;  first  pair  of  trunk-legs  robustly  chelate,  often  unsymmetrical, 
the  second  pair  long  and  slender,  minutely  chelate,  with  carpus  subdivided. 

Key  to  the  Porto  Rican  genera  of  the  family  Alpheidsv. 


A.  Eyes  covered  by  carapace. 

B.  Carapace  not  cristate. 

C.  Thoracic  feet  with  epipods.  Propodus  of  large  cheliped  compressed Alpheus 

O'.  Thoracic  feet  without  opipods.  Propodus  of  large  cheliped  cylindrical  Synalpheus 

B'.  Carapace  cristate fousscaumea 

A'.  Eyes  with  stalks  projecting  well  in  advance  of  carapace Automate 
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Genus  ALPHEUS  Fabrieius.  Coutiere. 

Alpheus  Fabrieius,  Suppl.  Entom.  Syst.,  380,  1798;  Ooutiere,  Ann.  Sci.  Nat.  (8),  Zool.,  lx,  336,  1899. 

Carapace  smooth.  Rostrum  of  variable  shape.  Orbital  arches  usually  very  complete,  isolated 
by  an  orbito-rostral  depression  and  an  orbito-antennal  sulcus;  formed  by  excessive  development  of 
extra-corneal  spines,  of  which  the  point  frequently  remains.  No  pterygostomian  spine.  Antennules 
with  basal  article  and  spine  reduced.  Distal  article  of  third  maxillipeds  drawn  out  to  a point  and 
almost  unarmed.  Thoracic  feet  with  epipods.  First  pair  with  an  asymmetry  usually  very  marked. 
Carpus  very  short,  hemispherical.  Chelte  depressed,  of  variable  form.  Third  to  fifth  pairs  of  feet  with 
propod i strongly  spinulous;  dactyli  usually  simple,  sometimes  lanceolate. 

Key  to  the  Porto  Rican  species  of  the  genus  Alphem. 

A.  Carapace  without  median  spine  at  base  of  rostrum.  No  long  spine  between  rostrum  and  eyes. 

B.  Orbit  with  a small  spine  on  the  margin. 

C.  Propodus  of  large  eheliped  notched  on  both  margins. 

D.  Basal  antennal  spine  very  short,  not  reaching  second  segment  of  antennula.  Antennal  scale  no  longer 


than  antennular  peduncle macrochetes 

O'.  Basal  antennal  spine  reaching  second  segment  of  antennula.  Antennal  scale  longer  than  antennular 

peduncle ilentipes 

C'.  Propodus  of  large  eheliped  not  notched  on  margins .formoms 

B'.  Orbit  without  a spine. 

C.  No  basal  antennal  spine eristnlifrons 

C'.  A basal  antennal  spine. 

D.  Orbital  margin  forming  a projecting  tooth.  Both  surfaces  of  large  hand  with  a longitudinal  groove, 

between  these  grooves  a tooth packard  ii 

I)'.  Orbital  margin  simply  rounded,  without  a tooth. 

E.  Hands  of  large  eheliped  notched  on  both  margins heterochxt is 

E'.  Hands  not  notched  on  the  margins. 

E.  Hand  with  two  longitudinal  grooves  on  outer  surface rostratipes 

F'.  Hand  with  one  groove  on  either  surface  leading  from  pollex Jloridanus 

A'.  Carapace  with  a.  median  spine  a I base  of  rostrum.  A long  spine  between  rostrum  and  eyes armalus 


Alpheus  macrocheles  (Hailstone). 

Hippolyte  macrocheles  Hailstone,  Mag.  Nat.  Hist.,  vm,  pp.-.  395,  519,  552,  553,  1835. 

Alpheus  megaehelea  Norman,  Ann.  Mag.  Nat.  Hist.  (4),  ir,  175,  1868. 

Rostrum  a short,  acute  spine,  much  shorter  than  first  antennular  segment.  Orbital  margin  with 
a smaller  spine,  less  advanced  than  rostrum.  Third  antennular  segment  half  as  long  as  second. 
Basal  scale  broad,  triangular,  tipped  with  a spine  reaching  nearly  to  second  segment.  Antennal 
peduncle  longer  than  antennular.  Scale  equal  or  nearly  equal  to  antennular  peduncle.  Basal  spine 
very  short,  shorter  than  antennular  scale.  Propodus  of  large  eheliped  much  compressed,  with  upper 
and  lower  margins  notched.  Distal  portion  of  outer  face  with  three  longitudinal  furrows;  the  crest 
between  middle  and  lower  furrows  prolonged  into  a spine  between  bases  of  fingers.  Superior  margin 
of  dactyl  us  with  a Jhiir,  sharp  edge.  Smaller  eheliped  also  broad;  propodus  with  both  margins 
notched,  upper  notch  very  feeble;  outer  face  marked  with  shallow  grooves,  and  a spine  at  base  of 
fingers,  similar  to  those  in  the  large  eheliped,  but  less  strong.  The  carpal  joints  of  the  second  pair 
diminish  as  follows:  First,  second,  fifth,  fourth,  third;  the  first  or  proximal  joint  being  the  longest. 
Length  of  European  specimen,  24.8  mm. 

A large  chela  of  a small  specimen  of  this  east  Atlantic  species  was  taken  in  Mayaguez  Harbor, 
lfil  to  172  fathoms,  station  6066.  In  this  claw  the  distal  extremity  of  the  upper  margin  is  spiniform 
instead  of  lobiform  as  in  the  large  European  specimens  that  1 have  at  hand;  the  superior  furrow  of  the 
outer  face  is  longer,  extending  two-thirds  the  length  of  the  palm.  The  marginal  notches  are  slight. 
It  is  possible  that  this  claw  belongs  to  a distinct  species. 

A.  macrocheles  is  known  from  Europe  and  West  Africa. 

Alpheus  dentipes  Guerin. 

Alpheus  dentipes  Guerin,  Exp.  Sclent.  Mor£e,  part.  Zool.,  39,  pi.  xxvii,  f.  3,  1832. 

Alpheus  candei  Guerin,  in  La  Sagra’s  Hist.  Cuba,  2d  part,  vii,  p.  xix,  pi.  it,  f.  9,  1857. 

Alpheus  transverso-dactylus  Kingsley,  Bull.  U.  S.  Geol.  Survey,  iv,  196,  1878. 

Rostrum  a slender  spine,  not  reaching  second  antennular  segment.  Orbital  margin  with  a small 
spine,  less  advanced  than  rostrum;  on  the  margin  between  rostrum  and  orbital  spine  a thin  laminate 
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lobe.  Third  segment  of  antennular  peduncle  half  as  long  as  second.  Basal  scale  short  and  broad, 
tipped  with  a spine,  and  falling  far  short  of  second  segment.  Antennal  peduncle  longer  than  antennular, 
its  scale  intermediate  in  length  between  the  two  peduncles;  spine  of  scale  long,  projecting  well  beyond 
blade.  Basal  spine  reaching  line  of  anterior  margin  of  first  antennular  segment.  Propodus  of  large 
cheliped  with  upper  and  lower  margins  notched.  Distal  portion  of  outer  face  with  three  longitudinal 
furrows;  crest  between  middle  and  lower  furrows  terminates  in  a spine  between  bases  of  fingers,  as  in 
A.  mncroclieles;  upper  furrow  continued  posterior  to  notch  by  an  oblique  furrow  passing  over  on  to 
inner  face.  Superior  margin  of  dactylus  somewhat  thickened  and  rounded.  Smaller  cheliped  similar 
to  that  of  macrochelex,  but  the  margins  of  propodus  are  deeply  notched  and  the  superior  groove  of  the 
outer  face  is  oblique  and  continued  on  inner  face,  as  in  the  large  cheliped.  Small  chela  of  female  much 
more  slender  and  with  longer  fingers  than  in  male.  Carpal  joints  of  second  pair  diminish  as  follows: 
First,  second,  fifth,  fourth,  third. 

Length  of  European  specimen,  25.3  mm.;  Porto  Rican  specimens  all  very  small. 

Mediterranean;  Cape  Verde  Islands  (Stimpson,  as  . I . streptochirvti);  Bermudas,  ft.  P>.  ftoode 
(Kingsley);  Cuba  (Guerin);  Key  West  (Kingsley) ; Santa  Barbara  and  San  Diego  (Kingsley).  Porto 
Rico:  Puerto  Real;  Playa  de  Ponce;  Arroyo;  Ensenada  Honda,  Culebra. 

Alpheus  formosus  Gibbes. 

Alpheus formosus  Gibbes,  Proc.  Amer.  Assoe.  Adv.  Sci.,  in,  190,  (32),  1S50. 

Alpheus  poeyi  Guerin,  in  La  Sagra’s  Hist.  Cuba,  2d  part,  vol.  VII,  p.  xrx,  pi.  n,  f.  10,  1857. 

Rostrum  flat,  narrow-triangular,  beginning  at  posterior  line  of  the  eyes,  long-pointed  and  reaching 
or  nearly  reaching  second  antennular  segment.  Orbits  with  a slender  spine,  much  shorter  than 
rostrum.  Antennular  scale  overreaching  fij'st  segment;  second  segment  a little  longer  than  third. 
Antennal  peduncle  longer  than  antennular;  scale  a little  longer  than  peduncle.  Basal  spine  reaching 
only  to  second  antennular  segment.  Hand  of  larger  cheliped  compressed,  without  notches  or  grooves. 
Dactylus  about  two-fifths  the  length  of  palm,  moving  horizontally.  Hand  of  small  cheliped  very 
slender;  fingers  as  long  as  palm;  a spine  on  inner  face  of  palm,  at  base  of  the  dactylus.  The  carpal 
joints  of  the  second  pair  diminish  as  follows:  First,  fifth,  second,  third,  fourth;  the  first  joint  twice  the 
length  of  second. 

Length  of  ovigerous  female,  17.3  mm. 

Porto  Rico:  Mayaguez;  Mayaguez  Harbor,  4 to  6 fathoms,  station  6065;  Playa  de  Ponce;  off 
Humacao,  91  fathoms,  station  6099;  Ensenada  Honda,  Culebra;  Fajardo.  Key  West  (Gibbes);  Cuba 
(Guerin);  Bermudas  (G.  Brown  Goode,  coll.;  also  recorded  by  Verrill);  Natal  to  Maceio,  Brazil  (Bran- 
ner- Agassiz  Exped.,  1899). 

Alpheus  cristulifrons  Rathbun. 

Alpheus  obcso-manus  Pocoek,  Jour.  Linn.  Soe.  London,  Zoo!.,  xx,  520,  1S90  (nee  Dana). 

Alpheus  eristvlifmns  Rathbun,  Proo.  Washington  Acad.  Sci..  n,  152,  1900. 

( >n  the  median  line  bet  ween  the  eyes  is  a thin  sharp  crest,  terminating  in  front  in  a short  upturned 
rostral  tooth,  only  slightly  advanced  beyond  the  orbital  hoods,  which  have  rounded  margins  without 
spines.  Second  segment  of  antennular  peduncle  nearly  twice  as  long  as  third.  Scale  very  short,  not 
reaching  second  segment.  Antennal  scale  a little  longer  than  antennular  peduncle  and  a little  shorter 
than  antennal  peduncle;  its  thickened  outer  portion  very  wide,  terminating  in  a spine,  extending 
considerably  beyond  the  thin  inner  blade.  No  basal  spine.  Propodus  of  large  cheliped  almost  cylin- 
drical, very  slightly  compressed,  in  general  appearance  smooth.  A faint  notch  on  upper  margin  near 
dactylus.  < )n  the  outer  side  a shallow  longitudinal  groove  across  the  pollex,  which  is  continued  a short 
distance  on  palm.  Dactylus  a little  less  than  half  the  length  of  upper  margin  of  palm  and  moves 
horizontally.  Smaller  hand  somewhat  resembles  the  larger,  except  that  it  is  less  twisted,  less  cylin- 
drical, with  dactylus  and  thumb  straighter  and  relatively  longer.  The  carpal  joints  of  second  pair 
diminish  as  follows:  Second,  fifth  and  first,  fourth  and  third;  the  second  being  as  long  as  the  third, 
fourth,  and  fifth  together. 

Length  of  an  ovigerous  female,  16.7  mm. 

Porto  Rico:  Playa  de  Ponce;  Arroyo,  on  Light-house  Reef;  Ensenada  Honda,  Culebra.  Fernando 
Noronha  (Pocoek);  Maceio,  Brazil  (Branner-Agassiz  Exped.,  1899). 
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Alpheus  floridanus  Kingsley. 

Alpheus  Jloridanus  Kingsley,  Bull.  U.  S.  Geol.  Survey,  IV,  193,  1878. 

Rostrum  a sharp  spine  falling  far  short  of  the  second  antennular  segment.  Orbital  margin  rounded, 
without  a spine.  Second  antennular  segment  very  long,  more  than  twice  as  long  as  third.  Scale  very 
short,  its  spin i form  tip  reaching  half-way  between  rostrum  and  second  segment.  Antennal  scale  a 
little  longer  than  antennular  peduncle;  antennal  peduncle  considerably  longer.  Basal  spine  very  short, 
less  advanced  than  rostrum.  Propodus  of  chelipeds  elongate  and  much  compressed;  margins  entire; 
inner  and  outer  surfaces  in  large  cheliped  with  a broad,  shallow  groove  leading  from  pollex;  surface 
granulate;  dactylus  nearly  as  long  as  upper  margin  of  palm.  Propodus  of  smaller  cheliped  much  more 
"slender,  fingers  considerably  longer  than  palm.  Carpal  joints  of  second  pair  diminish  as  follows:  Sec- 
ond, first,  fifth  and  fourth,  and  third;  second  nearly  as  long  as  third,  fourth,  and  fifth  taken  together. 

Length  of  Porto  Rican  specimen,  41.5  mm. 

Porto  Rico:  Mayaguez  Harbor,  7 to  18  fathoms,  stations  6059  and  6061;  Puerto  Real;  off  Puerto 
Real,  8.}  fathoms,  station  6074;  off  Boca  Prieta,  81  fathoms,  station  6075;  off  Humaxjao,  91  fathoms, 
station  6099;  Fajardo.  Fort  Jefferson,  Fla.  (Kingsley). 

Alpheus  heterochaelis  Say. 

Alpheus  hcterochsdis  Say , Jour.  Acad.  Nat.  Sci.  Phila.,  243,  1818. 

Alpliens  helerochelis  Herrick,  Mem.  Nat.  Acad.  Sci.,  v,  372,  pi.  n (colored),  1891. 

Rostrum  carinated,  slender,  either  reaching  or  nearly  reaching  to  end  of  first  antennular  segment. 
Orbital  margin  rounded,  without  a spine.  Second  antennular  segment  twice  as  long  as  third;  scale 
with  a slender  terminal  spine  reaching  end  of  first  segment.  Antennal  peduncle  as  long  as  or  longer 
than  antennular;  scale  longer  than  antennular  peduncle;  basal  spine  very  short,  reaching  only  slightly 
beyond  orbital  margin.  Chelipeds  very  unequal.  Propodus  of  larger  cheliped  much  distorted  and 
deeply  and  irregularly  grooved;  outer  and  inner  margins  with  a deep  notch  near  fingers.  Dactylus 
more  than  half  as  long  as  palm,  its  distal  margin  almost  at  right  angles  to  outer.  Smaller  cheliped 
very  slender,  palm  slightly  notched;  fingers  proportionally  longer  than  in  large  cheliped.  Carpal 
joints  of  second  pair  diminish  as  follows:  First,  second,  fifth,  third,  fourth;  the  first,  being  equal  to  the 
sum  of  the  last  three. 

Length  of  Porto  Rican  specimen,  27.7  mm. 

Porto  Rico:  Mayaguez;  Boqueron  Bay;  Arroyo;  off  Vieques  Island,  16  fathoms,  station  6092; 
Hucares;  Ensenada  Honda,  Culebra.  The  specimens  from  Mayaguez,  Hucares,  and  station  6092  have 
the  rostrum  more  flattened  at  the  base,  as  in  Rankin’s  I.  lavrimslris;  whether  this  last  has  specific 
value  I am  unable  to  determine. 

North  Carolina  to  Rio  de  Janeiro  (Kingsley) ; Bermudas  (G.  Brown  Goode,  coll.);  Lower  California 
(Loekington) ; west  coast  of  Nicaragua  and  Panama  (Kingsley);  Mamanguape  to  Maceio,  Brazil 
(Branner- Agassiz  Exped.,  1899). 

Alpheus  packardii  Kingsley. 

Alplicus  paekardi i Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.,  xxxi,  417,  for  1879  (1880). 

Alpheus  berrnuA crisis  Bate,  Challenger  Rept.,  Zool.,  xxiv,  547,  pi.  xovm,  f.  3,  1888. 

Alpheus  minus  Herrick,  Mem.  Nat.  Acad.  Sci.,  v,  372,  pi.  i (colored),  1891  (nec  Say). 

Rostrum  carinated,  carina  extending  behind  eyes;  extremity  spin i form  reaching  nearly  to  second 
antennular  segment.  Margin  of  orbit  projecting  as  a blunt  tooth.  Second  antennular  segment  nearly 
twice  as  long  as  third;  scale  about  as  advanced  as  rostrum.  Antennal  peduncle  and  scale  subequal, 
slightly  longer  than  antennular  peduncle.  Propodus  of  chelipeds  greatly  compressed;  a triangular, 
longitudinal  groove  on  both  upper  and  lower  surfaces  near  outer  margin;  the  margin  between  these 
grooves  forms  a tooth  near  distal  end  of  palm;  between  this  tooth  and  the  dactylus  is  a notch  in  the 
margin;  inner  margin  with  shallow  sinus.  Smaller  propodus  half  as  wide  as  larger  and  similarly  formed  ; 
a sharp  spine  on  distal  end  of  outer  margin  of  upper  surface.  Carpal  joints  of  second  pair,  diminish 
as  follows:  Second,  first,  fifth,  third,  and  fourth;  the  second  being  very  slightly  greater  than  first. 

Length  of  Bermudan  specimen,  24.5  mm. 

Porto  Rico:  Mayaguez;  Boqueron  Bay;  Playa  de  Ponce;  Arroyo;  off  Vieques,  6 to  16  fathoms, 
stations  6085,  6091,  6092,  6095,  6096;  off  Culebra,  14f  to  15  fathoms,  stations  6086,  6093;  Ensenada 
Honda,  Culebra;  Fajardo. 

Beaufort,  N.  C.  (Herrick);  Key  West  (Kingsley) ; St.  Thomas  (Bate);  Bermudas  ( Bate  and  U.  S. 
Nat.  Mus.). 
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Alpheus  rostratipes  Pocock. 

Alpheus  rostralipes  Pocock,  Jour.  Linn.  Soc.  London,  Zool.,  xx,  522,  1890. 

Carapace  cristate  between  eyes;  rostrum  spiniform,  not  reaching  second  antennular  segment. 
Margin  of  orbits  rounded.  Segments  of  antennular  peduncle  subequal  in  length;  spine  of  scale  reaching 
to  middle  of  second  segment.  Antennal  scale  equal  in  length  to  antennular  peduncle;  scale  with  a 
very  broad  blade,  much  shorter  than  its  spine.  Antennal  peduncle  a little  longer  than  antennular; 
basal  spine  about  as  advanced  as  antennular  scale.  Merus  of  large  chewed  with  a sharp  tooth  at  distal 
end  of  superior  margin.  Propodus  compressed,  subovate,  much  higher  than  fingers;  slightly  twisted; 
distal  half  of  outer  face  with  two  longitudinal  grooves  which  cqn verge  toward  thumb;  upper  margin 
with  a shallow  groove.  Thumb  extremely  short;  dactylus  less  than  one-third  the  length  of  palm. 
Fingers  of  smaller  c.heliped  longer  than  palm.  Thumb  twice  as  wide  at  base  as  dactylus.  Carpal  joints 
of  second  pair  becoming  progressively  shorter  in  the  following  order:  First,  fifth,  second,  third,  fourth. 
A small  species,  a female  with  eggs  measuring  10.5  mm.  in  length. 

Arroyo,  Porto  Rico.  Type  locality,  Fernando  Noronha  (Pocock). 


Alpheus  armatus,  sp.  nov. 

Carapace  of  female  compressed,  high,  the  height  being  equal  to  length  exclusive  of  rostrum; 
smooth.  Rostrum  extending  nearly  to  the  second  segment  of  peduncle  of  antennulae;  narrow,  tip 
acuminate;  depressed,  upper  surface  concave  from  behind 
forward,  lateral  margins  fringed  with  bristles;  a short  blunt 
median  spine  at  base  on  a line  with  bases  of  eye-stalks;  ros- 
trum separated  from  eye-stalks  by  a deep  groove.  Between 
the  base  of  rostrum  and  inner  base  of  eye-stalk  on  each  side  is 
a long  spine  with  slender  tip;  tips  convergent,  rising  a little 
above  level  of  adjacent  part  of  rostrum  and  not  reaching  ex- 
tremity of  eyes.  Although  the  eye-stalks  are  plainly  visible, 
they  are  entirely  covered  by  an  extension  of  carapace;  cornea 
large  and  dark-colored,  obtusely  pointed  in  front.  Anterior 
margin  of  carapace  external  to  the  eyes  entire.  The  spine  of 
antennular  scale  is  slender  and  extends  about  as  far  forward 
as  the  rostrum.  Second  joint  of  peduncle  about  twice  as  long 
as  third  joint.  Outer  branch  of  flagellum  thick  except  at 
extremity,  and  a little  longer  than  peduncle;  inner  branch 
slender  and  three  times  as  long  as  outer.  The  antennal  scale 
nearly  as  long  as  antennular  peduncle.  It  is  rounded  at  the 
end  and  lias  a slender  spine  separated  from  the  blade  by  a 
narrow  slit  extending  half  the  length  of  the  scale;  a short 
spine  at  its  outer  inferior  base.  Peduncle  a little  longer  than 
that  of  antennula;  flagellum  longer  than  body.  The  external 
maxillipeds  reach,  when  extended,  as  far  as  end  of  antennular 
peduncle;  they  are  clothed  with  long  hairs. 

First  pair  of  feet  missing  in  type  specimen;  second  pair 
slender  (right  one  present)  and  as  long  as  outer  antennular  flagellum;  ischium  and  merus  subequal; 
first  joint  of  carpus  about  two-thirds  as  long  as  merus;  second  joint  half  as  long  as  first,  a trifle  longer 
than  fifth,  and  twice  as  long  as  third  or  fourth,  which  are  subequal.  Digits  about  equal  to  palm  and 
also  to  last  carpal  joint.  The  third  foot  reaches  about  to  last  carpal  joint  of  second  pair.  Merus  three 
times  as  long  as  ischium  and  twice  as  long  as  carpus;  it  has  an  inferior  distal  spine,  Propodus 
somewhat  shorter  than  merus,  its  inferior  margin  bordered  by  nine  long  slender  spines.  Dactylus 
short,  about  one-fourth  propodus,  curved,  with  a slender  nail.  Fourth  and  fifth  pairs  of  feet  similar  to 
third,  but  slenderer  and  shorter;  in  the  fifth  pair  there  are  but  six  propodal  spines. 

Abdomen  smooth  and  rather  short  and  thick.  The  telson  has  two  pairs  of  spines  on  its  dorsal 
face;  extremity  slightly  arcuate,  with  a spine  on  either  side.  Lateral  laminae  subequal  in  length  and 
longer  than  telson;  inner  branch  suboval  and  unarmed;  outer  branch  with  an  irregular  transverse 
suture  and  a long  black  spine  near  outer  terminal  angle.  Basal  scale  of  uropods  two-spined. 


terior'  portion, 
X 4. 


X 4.  ( b ) Small  cheliped, 
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Dimensions  of  female:  Length  of  body  from  tip  of  rostrum  to  tip  of  telson,  25  mm.;  length  of 
carapace,  9.3  mm.;  length  of  carapace  to  the  median  spine  at  base  of  rostrum,  (3.3  nun.;  height  of 
carapace,  7 mm.;  width  of  carapace,  5.5  mm.;  length  of  second  pair  of  feet,  18  mm. 

Type  locality,  Ponce,  I female  (Cat.  No.  23784). 

This  species  approaches  A.  inlrinsecus  Bate,  but  differs  from  it  and  from  all  other  species  of  the 
genus  in  having  a median  dorsal  spine  at  base  of  rostrum.  A specimen  of  .1.  armatus,  an  ovigerous 
female,  larger  than  the  type,  was  taken  in  Kingston  Harbor,  Jamaica,  bv  Dr.  J.  E.  Duerden.  The 
rostro-orbital  spine  is  shorter  than  in  the  type,  not  reaching  beyond  middle  of  cornea.  The  rostrum 
and  antennular  scales  are  equally  advanced.  Antennal  flagellum  is  1.5  times  the  length  of  body. 

The  large  cheliped  is  missing,  as  in  the  type.  The  small  cheliped  has  a merus  about  three  times 
as  long  as  broad,  inner  margins  spinulous,  outer  margin  terminating  in  a small  spine.  Carpus  short, 
subspherical,  its  distal  margin  on  the  outer  side  with  a prominent  tooth.  Palm  nearly  as  long  as  merus, 
subcylindrieal,  narrowing  a little  distally,  somewhat  angular,  its  upper  surface  with  two  marginal  lines; 
surface  clothed  with  long  hairs  which  arise  from  scabrous  granules  or  spinules;  palm  with  a sharp  spine 
on  outer  and  another  on  inner  side  of  its  distal  margin.  Fingers  longer  than  palm,  cylindrical,  of  equal 
size,  bent  downward,  tips  strongly  curved,  sharp,  crossing  each  other;  prehensile  margins  very  finely 

denticulate  and  closing  tightly  together.  Length  of  carapace,  13.6  mm. 

\ 

Genus  SYNALPHEUS  Bate,  Coutiere. 

Synalpheus  Bate,  Challenger  Rept.,  Zool.,  xxiv,  572,  1888:  Coutiere,  Ann.  Sci.  Nat.  (8),  Zool.,  ix,  334,  1899. 

Carapace  smooth.  Front  tridentate  or  trispinous,  the  orbital  arches  being  formed  by  the  well- 
developed  extra-corneal  spines,  completed  frequently  by  a vertical  prolongation  from  base  of  rostrum. 
A pterygostomian  spine  present.  Antennules  with  basal  article  the  longest;  basal  spine  wide,  equal  to 
sum  of  two  first  articles.  Distal  article  of  third  maxillipeds  elongate,  armed  with  strong  spinules  at 
tip.  Thoracic  feet  without  epipods.  First  pair  very  asymmetrical.  Large  cheliped  with  carpus  very 
short;  propodus  ovoid,  smooth,  entire;  movable  finger  very  short.  Small  cheliped  with  the  carpus 
frequently  elongate  and  cylindrical,  palm  entire  and  smooth,  lingers  exactly  joining.  In  Porto  Rican 
specimens  the  carpus  of  the  second  pair  has  the  first  joint  twice  or  more  than  twice  the  fifth,  and  the 

second,  third,  and  fourth  joints  very  small  and  subequal.  Third  to  fifth  pairs  with  propodi  feebly 

spinulous;  dactyli  always  bifid,  sometimes  triunguieulate. 

Key  to  the  Porto  Rican  species  and  subspecies  of  the  genus  Synalpheus. 

A.  Antennular  scale  overreaching  first  antennular  segment. 

B.  Dactylus  of  larger  cheliped  less  than  half  the  length  of  palm minus 

B'.  Dactylus  of  larger  cheliped  at  least  half  as  long  as  palm neptuniis 

A'.  Antennular  scale  not  reaching  beyond  lirst  antennular  segment. 

B.  Basal  antennal  spine  elongate,  surpassing  the  spine  of  scale 1 henimanus  parfaiti 

B'.  Basal  antennal  spine  shorter  than  the  spine  of  scale,  but  still  surpassing  t.ie  first  antennular  segment. 

lievimanus  longicarpus 

Synalpheus  minus  (Say). 

Alplieus  minus  Say,  Jour.  Acad.  Nat.  Sci.  Phila. , I,  245,  1818. 

Alpheub  irielentulatus  Dana,  Crust.  U.  S.  Expl.  Exped.,  i,  552,  1852;  pi.  xxxv,  f.  4,  1855. 

Alplieus  saulcyi  Guerin,  in  La  Sagra's  Hist.  Cuba,  2d  part,  vol.  vn,  p.  xvm,  pi.  ii,  f.  8,  1857. 

Alplieus prxcox  Herrick,  Johns  Hopkins  Univ.  Circ.,  vn,  No.  63,  p.  37,  1888. 

Alplieus  saulcyi  var.  brevicdrpus  Herrick,  Mem.  Nat.  Acad.  Sci.,  v,  381,  pi.  iv  (colored),  1891. 

Synalpheus  minus  Coutiere,  Bull.  Soc.  Entom.  France,  1898,  No.  8,  190,  iig.  4. 

Rostral  and  orbital  spines  present,  the  rostral  reaching  to  middle  of  first,  antennular  segment  and 
a little  longer  than  orbital.  Antennular  scale  reaching  to  about  middle  of  second  segment.  Antennal 
scale  as  long  as  antennular  peduncle,  shorter  than  antennal  peduncle.  Basal  spine  reaching  to  end  of 
antennular  segment.  Dactylus  of  large  cheliped  less  than  half  the  length  of  palm.  Carpus  of  small 
first  cheliped  very  short,  hemispherical. 

Length  of  Porto  Rican  specimen,  11.5  mm. 

Taken  by  the  Porto  Rican  expedition  at  Mayaguez  Harbor,  4 to  6 fathoms,  station  6065;  Mayaguez, 
on  coral  reef;  Puerto  Real;  Playa  de  Ponce;  Arroyo;  off  Vieques,  15  to  16  fathoms,  stations  6091,  6092; 
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off  Humayao,  91  fathoms,  station  6099;  off  Culebra,  15  to  151  fathoms,  stations  6087,  6093;  Ensenada 
Honda,  Culebra;  off  St.  Thomas,  20  to  23  fathoms,  stations  6079,  6080. 

Beaufort,  N.  C.  ( Kingsley) , to  Rio  de  Janeiro  ? (Dana) ; Bermudas  ( Kingsley ) : Panama  ( Kingsley) . 
In  green  sponges  (Herrick);  Maceio,  Brazil  ( Branner- Agassiz  Exped.,  1899). 

Synalpheus  laevimanus  longicarpus  (Herrick). 

Alpheus  saulcyi  var.  longicarpus  Herrick,  Mem.  Nat.  Acad.  Sci.,  v,  383,  1891. 

Synalpheus  Isevimanus  var.  longtcarpus  Coutiere,  Bull.  Soc.  Entom.  France,  1898,  No.  8,  189,  fig.  2. 

Rostral  and  orbital  spines  similar  to  those  of  S.  minus.  Antennular  scale  not  reaching  quite  to 
end  of  first  segment.  The  antennal  scale  is  variable  in  length  and  may  reach  the  middle  of  second 
antennular  segment  or  to  end  of  third  segment.  Basal  spine  of  antenna  overreaching  first  antennular 
segment.  The  dactylus  of  the  larger  cheliped  is  relatively  longer  than  that  of  S.  minus;  it  is  still  less 
than  half  the  length  of  palm;  palm  narrower  than  in  that  species.  Carpus  of  small  cheliped  elongate, 
of  variable  length,  either  cup-shaped  or  subcylindrieal. 

Length  of  Bermudan  specimen,  15.8  mm.  Porto  Rican  specimens  much  smaller. 

Porto  Rico:  Mayaguez  Harbor,  22  to  33  fathoms,  station  6064;  off  Vieques,  12J  fathoms,  station 
6095;  off  St.  Thomas,  20  fathoms,  station  6080. 

Florida  Keys,  Bahamas,  and  Antilles,  in  brown  sponge,  Ilirdnia  acuta;  Bermudas  (G.  Brown 
Goode  and  George  Hawes,  coll.). 

Synalpheus  laevimanus  parfaiti  Coutiere. 

Synalpheus  lievimcinus  var.  parfaiti  Coutiere,  Bull.  Soc.  Entom.  France,  1898,  No.  s,  191,  fig.  3. 

Rostral  spine.  Orbital  margins  forming  blunt  lobes  almost  as  far  advanced  as  rostrum.  The 
antennular  scale  does  not  reach  beyond  first  segment,  but  is  equal  or  almost  equal  to  it.  The  spine  of 
the  scaphocerite  may  be  as  long  as  or  fall  somewhat  short  of  antennular  peduncle;  its  scale  is  absent 
in  type,  but  present  in  specimens  before  me  as  a very  narrow  strip,  much  shorter  than  the  spine.  Basal 
antennal  spine  as  long  as  or  longer  than  scaphocerite.  The  large  cheliped  in  shape  and  proportions 
resembles  that  of  S.  minus;  the  palm  has  the  strongly  projecting  distal  tooth  of  S.  Ixviinanus  long! car pus. 
The  carpus  of  small  cheliped  is  somewhat  longer  than  that  of  typical  Ixvimanus  figured  by  Coutiere, 
op.  cit.,  fig.  16. 

Length  of  Porto  Rican  specimen,  14  mm. 

Off  Vieques,  14  fathoms,  station  6085;  off  St.  Thomas,  20  to  23  fathoms,  station  6079.  Type 
locality,  Annobon,  West  Africa. 

Synalpheus  neptunus  (Dana). 

Alpheus  neptunus  Dana,  Crust.  U.  S.  Expl.  Exped.,  I,  553,  1852:  pi.  35,  f.  5,  1855. 

Synalpheus  neptunus  Coutifere,  Ann.  Sci.  Nat.  (8),  Zool.,  ix,  15.  1899. 

In  typical  specimens,  the  front  is  three-spined,  spines  subequal.  The  antennular  scale  overreaches 
first  antennular  segment  and  extends  from  one-third  to  one-half  the  length  of  second  segment.  The 
antennal  scale  is  longer  than  antennular  peduncle,  about  as  long  as  antennal  peduncle.  The  basal 
spine  is  as  long  or  nearly  as  long  as  antennular  scale.  Dactylus  of  large  cheliped  longer  than  in  any 
other  Porto  Rican  species;  it  is  one-half  or  more  than  one-hall'  the  length  of  palm.  Carpus  of  smaller 
cheliped  short. 

Specimens  from  the  Bermudas  have  the  rostral  spine  considerably  longer  than  orbital,  reaching 
one-half  the  length  of  basal  segment.  Daetyli  of  third,  fourth,  and  fifth  pairs  of  feet  triunguiculate, 
the  third  nail  being  rudimentary.  Length,  21.3  mm. 

In  the  Porto  Rican  collection  there  is  but  one  small  specimen,  dredged  off  Gallardo  Bank,  10 
fathoms,  station  6076.  This  specimen  varies  considerably  from  typical  ones.  The  frontal  projections 
are  dentiform,  short,  but  still,  in  relation  to  the  antennular  peduncles,  they  are  as  advanced  as  in 
typical  specimens.  Antennular  scale  of  normal  length.  Antennal  scale  scarcely  attaining  end  of 
antennular  peduncle.  Basal  spine  reduced,  not  reaching  end  of  first  antennular  segment.  The  large 
cheliped  resembles  closely  that  of  Bermudan  specimens. 

Sooloo  Sea,  61  and  9 fathoms,  and  Fiji  Islands  (Dana);  Red  Sea  (Heller,  Paulson);  Bermudas 
(G.  Brown  Goode,  coll.). 
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Genus  JOUSSEAUMEA  Coutiere. 

Jowweamea  Coutiere,  Bull.  Mus.  Hist.  Nat.  Paris,  n,  1896,  381. 

Carapace  depressed,  more  < >r  less  carinated;  rostrum  broad  and  flat.  Eves  wholly  or  almost  wholly 
concealed  beneath  carapace.  First  pair  of  feet  asymmetrical;  large  cheliped  with  merus  elongate; 
carpus  short,  cup-shaped;  propodus  with  three  or  four  surfaces;  lingers  saw-toothed. 

Jousseaumea  trigona,  sp.  nov. 

I have  placed  this  species  (which  is  represented  by  a single  specimen  in  bad  condition)  pro- 
visionally in  Jousseanmea,  although  the  chelipeds  are  not  folded  under  the  body  and  the  propodus 
is  three-sided. 

Carapace  of  female  with  nine  sharp  longitudinal  crests.  The  median  extends  from  tip  of  rostrum 
to  near  posterior  margin  of  carapace.  The  next  crest 
extends  from  margin  of  orbital  hoods  about  two-thirds 
the  length  of  carapace;  on  the  posterior  third  this 
crest  is  replaced  by  a curved  crest,  which  anteriorly 
turns  downward  and  outward,  and  then  backward, 
forming  a portion  of  an  oval.  The  third  crest  begins 
on  a line  with  lower  margin  of  eye,  and  a little  behind 
eye,  and  extends  backward  and  slightly  downward  to 
posterior  third  of  carapace;  it  there  forms  an  obtuse 
angle  and  curves  slightly  upward  and  backward  to 
near  posterior  margin.  Fourth  crest  short,  arising 
behind  third,  and  extending  barely  half-way  back  on 
carapace.  Fifth  crest  very  short,  extending  obliquely 
d >wnward  from  tip  of  antennal  spine.  The  rostrum 
viewed  from  above  is  triangular,  acute,  the  tip  reach- 
ing slightly  beyond  first  segment  of  antennula;  ante- 
rior margin  of  carapace  sloping  obliquely  backward  in 
a sinuous  line  to  lateral  angle.  Eyes  large  and  entirely 
covered  by  carapace.  Antennular  peduncle  short,  the 
second  segment  a little  longer  than  third.  Its  scale 
is  as  broad  at  base  as  peduncle  and  overreaches  a little 
the  penult  segment  of  peduncle.  Antennal  peduncle  a 
little  longer  than  antennular.  Its  scale  very  broad, 
with  almost  straight  outer  margin  and  not  quite  so  long  as  antennular  peduncle;  the  distal  spine 
scarcely  overreaches  the  blade. 

The  outer  maxilliped  reaches  nearly  to  end  of  antennal  peduncle;  it  is  flattened,  with  sharp, 
lateral  edges;  terminal  joint  acuminate.  The  large  cheliped  extends  beyond  antennal  peduncle  by 
only  about  two-thirds  the  length  of  fingers.  Merus  triangulate,  increasing  in  size  dista'ly ; a sharp, 
longitudinal,  and  somewhat  curved  crest  on  its  inner  inferior  margin.  Carpus  very  short,  with  a sharp 
outer  tooth.  Palm  triangulate,  with  a flat  superior  surface,  a convex  infero-outer  face,  and  a narrower 
flat  infero-inner  face;  three  surfaces  separated  by  sharp  crests,  of  which  the  outer  one  has  a curved 
tooth  at  proximal  end.  Fingers  about  as  long  as  palm,  subcylindrieal,  the  movable  or  outer  larger 
than  immovable  or  inner;  fingers  terminating  in  short,  slender  horny  tips  crossing  each  other. 
Prehensile  edges  subentire  and  ciliate.  Smaller  cheliped  missing.  The  palm  of  second  pair  of  feet 
overreaches  slightly  the  antennal  peduncle.  The  first  segment  of  carpus  is  equal  to  second,  third,  and 
fourth  taken  together.  These  three  are  subequal.  The  fifth  is  1.5  times  the  fourth.  Palm  as  long 
as  fifth  carpal  segment;  fingers  a little  longer  than  palm.  The  third  pair  of  feet  reach  to  distal  third 
of  lingers  of  the  large  cheliped.  They  are  slender.  Carpus  about  half  the  length  of  the  merus  and 
two-thirds  the  propodus.  Dactylus  half  as  long  as  the  propodus.  Propodus  with  a few  spinules 
on  lower  margin. 

Length  of  female  from  tip  of  rostrum  to  tip  of  telson,  13.2  mm.;  length  of  carapace,  5.5  mm. 

Type  locality,  off  Vieques,  6 fathoms,  coral,  station  6096,  1 female  (Cat.  No.  23785). 


carapace  and  antennee,  x 6.  ( b ) Dorsal  view  of  car- 

apace and  antennre,  x 7.5.  (c)  Lower  view  of  left 
cheliped,  x 10. 
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Genus  AUTOMATE  de  Man. 

Automate  de  Man,  Arch.  f.  Natnr.,  uii,  part  I,  529,  1887. 

Carapace  compressed,  leaving  the  eyes  exposed  by  a large  sinus;  armed  with  a feeble  median 
convexity.  Eye-stalks  parallel,  conical,  cornea  much  reduced.  Antennular  peduncles  extremely 
elongate,  especially  the  median  article;  flagellum  simple;  stvloeerite  very  small.  Antennal  scale  very 
short;  carpal  joint  very  elongate.  Third  maxillipeds  very  slender,  much  longer  than  antennuiary 
peduncles.  Anterior  feet  strong,  asymmetrical,  especially  in  the  male,  compressed,  smooth,  and  entire. 
Carpus  very  short,  globular.  Movable  linger  of  large  chela  with  a molar  process  penetrating  a cavity 
in  the  immovable  finger.  Second  pair  long;  first  carpal  segment  shorter  than  the  second.  Remaining 
feet  robust,  compressed,  unarmed,  dactylus  simple. 


(d)  Cheliped  of  female,  .<  8.  (e)  Tail  fan,  x 10.(36.  (/)  Hair  from  tail,  much  enlarged. 

Automate  evermanni,  sp.  nov. 

This  species  in  its  carapace  and  eyes  resembles  .1.  dolichognatha  de  Man.  The  antennular  scale  is 
shorter  than  in  dolichognatha;  antennal  scale  longer  than  in  that  species,  in  adults  reaching  two-thirds 
the  length  of  penult  segment  of  antennular  peduncle;  its  outer  margin  is  straight.  The  outer  maxil- 
lipeds reach  beyond  antennular  peduncles  by  the  entire  length  of  terminal  joint.  The  large  cheliped 
of  the  male  resembles  that  of  dolichognatha,  figured  by  Coutiere;  the  anterior  margin  of  the  carpus  has 
a projecting  tooth  on  lower  part  of  outer  side;  another  smaller  tooth  on  upper  part  of  inner  side. 
Lower  margin  of  propodus  granulated  near  its  middle.  Fingers  gaping.  Pollex  longer  than  in 
dolichognatha , and  dactylus  tapering  more  regularly  toward  the  extremity  than  in  that  species.  In  the 
female  the  carpus  is  longer,  the  propodus  narrower,  non-granulate,  the  fingers  do  not  gape.  The 
smaller  cheliped  is  lacking  in  all  the  specimens.  In  the  carpus  of  second  pair  of  legs  the  first  joint  is 
the  shortest,  being  only  between  one-third  and  one-fourth  the  length  of  second  joint.  Third  joint  a 
little  more  than  one-half  the  second,  fourth  joint  a little  longer  than  the  first,  fifth  joint  intermediate 
between  the  third  and  fourth.  The  seventh  abdominal  segment  more  tapering  than  in  dolichognatha; 
it  has  two  small  spines  on  each  side  of  its  dorsal  surface  near  lateral  margin;  they  are  near  together 
and  near  the  middle  of  the  length  of  segment.  The  two  terminal  spines  are  longer  than  in  the  type 
species.  Caudal  laminae  broader  and  more  oval  than  in  dolichognatha. 

Dimensions  of  male:  Length  from  frontal  margin  of  the  carapace  to  tip  of  seventh  abdominal 
segment,  about  14.2  mm.;  length  of  carapace,  4.4  mm. 

Type  locality,  off  Aguadilla,  137  fathoms,  sand,  mud,  and  shells,  station  6055,  2 males,  1 female 
(Cat.  No.  23786).  Also  taken  at  Mayaguez  Harbor,  12  to  18  fathoms,  station  6061. 

The  specific  name  is  given  in  honor  of  Dr.  B.  W.  Evermann,  chief  naturalist  of  the  Fish  Com- 
mission expedition  to  Porto  Rico. 
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Family  HIPPOLYTID/F  Bate,  1888. 

Rostrum  of  important  size;  eyes  not  covered  by  carapace;  the  mandibles  may  have  a cutting  edge 
and  palp,  or  be  without  one  or  both;  first  pair  of  trunk-legs  with  moderate-sized  chelfe;  second  pair 
chelate,  with  the  wrist  or  fifth  joint  sometimes  much  and  sometimes  little  subdivided. 

Key  to  the  Porto  Rican  genera  of  the  family  Hippolytidse. 

A.  Carpus  of  second  pair  of  feet  composed  of  few  segments. 

B.  Rostrum  large.  Carpus  of  second  pair  of  feet  biarticulate  or  triarticulate. 


C.  Carpus  biarticulate.  Rostrum  suborbicular Platybema 

C'.  Carpus  triarticulate. 

D.  Rostrum  cultriform Latreutes 

D'.  Rostrum  very  slender Tozeuma 

B'.  Rostrum  very  short.  Carpus  five-articulate Thor 

A'.  Carpus  of  second  pair  of  feet  composed  of  many  segments Hippolysmata 


Genus  PLATYBEMA  Bate. 

Cyclorhynchus  de  Haan,  Fauna  Japon.,  174,  1849.  (Name  preoccupied.) 

Rhynchocyclus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xu,  27  ( 96),  1860.  (Name  preoccupied.) 

Platybema  Bate,  Challenger  Rept.,  Zool.,  xxiv,  576,  578,  1888. 

Carapace  dorsally  carinated,  produced  anteriorly  to  a large,  laterally  compressed,  deep  rostrum, 
which  projects  below  level  of  dorsal  ridge.  Pleon  generally,  but  slightly,  compressed  laterally,  having 
the  lateral  coxal  plates  iargely  developed.  Eye-stalks  short,  stout.  First  pair  of  antennae  short,  peduncle 
not  reaching  to  end  of  scaphocerite ; flagella  two,  short,  extending  but  little  beyond  extremity  of  rostrum. 
Second  pair  of  antennae  having  a short  and  broad  scale  that  narrows  toward  extremity,  is  armed  with 
a small  tooth  on  outer  margin  and  fringed  with  long  hairs  on  inner,  and  does  not  reach  beyond 
extremity  of  rostrum;  flagellum  about  one-half  the  length  of  the  animal.  Mandibles  short,  strong, 
cylindrical,  without  cutting  edge  or  palp.  Second  maxillipeds  six-jointed.  First  and  second  pairs 
of  thoracic  feet  short;  first  pair  robust,  having  the  carpus  short  and  anteriorly  excavate  to  receive 
extremity  of  propodus,  which  articulates  with  it  at  the  infero-distal  angle;  second  pair  slender,  carpus 
biarticulate.  Pleopoda  biramose,  foliaceous,  unequal.  Telson  triangular. 

Platybema  rugosum  Bate. 

Platybema  rugosus  Bate,  Challenger  Rept.,  Zool.,  xxiv,  579,  pi.  civ,  f.  2,  1888. 

Platybema  rugosum  Ortmann,  Dec.  u.  Schiz.  Plankton-Exp.,  47,  1893. 

Robust  and  dorsally  arcuate.  Dorsal  crest  armed  with  teeth  from  posterior  margin  of  carapace 
to  under  surface  of  distal  extremity  of  rostrum;  posterior  teeth  larger  than  rostral.  Inner  and  outer 
canthus  of  orbit  furnished  with  a small  tooth.  Fronto-lateral  angle  of  carapace  produced  to  a prominent 
point,  the  lateral  walls  adorned  with  spines  or  tubercles.  A straight  row  of  spines  extends  from 
fronto-lateral  angle  to  posterior  margin  of  carapace.  The  surface  above  this  row  is  furnished  with 
scattered  spines.  Pleon  having  the  anterior  two  segments  elevated  in  front  so  that,  when  viewed 
laterally,  the  elevations  resemble  teeth;  the  third  and  succeeding  somites  smooth,  except  sixth,  which 
is  dorsally  armed  with  two  transverse  rows  of  spines,  three  across  the  middle  and  four  on  posterior 
margin.  Telson  having  the  lateral  and  distal  margins  furnished  with  small  spines. 

Dimensions  of  ovigerous  female:  Length,  21  mm. ; length  of  carapace  and  rostrum,  9.5  mm. ; length 
of  rostrum,  3 mm. 

Mayaguez,  on  coral  reef;  off  Vieques  Island,  16  fathoms,  station  6092;  off  Culebra,  14f  to  15  fathoms, 
stations  6086,  6093;  off  St.  Thomas,  20  to  23  fathoms,  station  6079. 

Bate  ( loc.  cit.)  had  one  specimen  said  to  come  from  off  Culebra  Island,  390  fathoms,  but  some 
doubt  is  cast  on  the  correctness  of  this  locality  by  the  statement,  on  page  859  of  the  same  work,  that  it 
wras  associated  with  Leptochela  serratorbita  at  St.  Thomas  in  shallow  water.  Ortmann  (loc.  cit.)  has 
noted  this  discrepancy. 

Distribution:  Gulf  of  Mexico,  25  to  38  fathoms,  stations  2369  to  2374  (Albatross)  and  stations  5073 
and  5093  (Grampus);  off  Dry  Tortugas,  26  fathoms,  station  2414  (Albatross');  off  Cape  Catoche,  Yucatan, 
24  fathoms,  station  2365  ( Albatross);  off  mouth  of  Tocantins,  50 to  100  meters  (Ortmann). 

2(1 — F.  0.  B.  1900—8 
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Genus  LATREUTES  Stimpson. 

Latreutes  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xii,  27  (96),  1860. 

Resembles  Platybema.  Rostrum  elongate,  more  than  half  the  length  of  carapace,  laterally 
compressed  and  deep.  First  pair  of  antennae  subequal  in  length  to  rostrum.  Second  pair  with  an 
acutely  pointed  scale.  Mandibles  without  cutting  edge  or  palp.  Second  maxillipccla  seven-jointed. 
Carpus  of  second  pair  of  feet  triarticulate.  Pleopoda  biramose,  branches  subequal.  Telson  tapering 
to  a point.  „ 

Latreutes  ensiferus  (Milne  Edwards). 

Hippolyte  ensiferus  Milne  Edwards,  Hist.  Nat.  Crust.,  II,  374,  1837. 

Latreutes  ensiferus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xn,  27  (96),  1860;  Bate,  Challenger  Kept.,  Zoo].,  xxiv,  588,  pi.  civ, 
f.  1,  1888. 

Body  slender  and  but  slightly  sinuous  at  third  segment  of  pleon.  Carapace  dorsally  rounded, 
armed  with  a small  median  spine  on  gastric  region.  Rostrum  nearly  as  long  as  carapace,  vertically 
broad,  of  extreme  tenuity,  slightly  curved  upward  on  upper  surface  toward  apex;  extremity  serrate, 
lower  margin  smooth  and  curved  downward  in  middle.  Antero-lateral  angle  of  carapace  serrate,  with 
five  to  eight  small  spines.  First  pair  of  feet  short  and  robust;  merus  and  carpus  each  excavate  to 
receive  succeeding  segment;  the  upper  distal  angle  of  carpus  projects  over  propodus  and  is  tipped  with 
a fascicle  of  long  hairs.  The  propodus  articulates  with  carpus  at  lower  angle  and  is  broader  at  this 
extremity  than  at  dactyloid;  dactylus  broad  and  spoon-shaped,  corresponding  in  length  with  pollex. 
Second  pair  of  feet  longer  than  first,  slender,  feeble;  carpus  triarticulate,  central  segment  the  longest, 
and  together  the  three  are  longer  than  propodus,  of  which  the  fingers  are  nearly  half  the  length. 
Third,  fourth,  and  fifth  pairs  with  long  spines  on  under  side  of  propodi,  and  a series  of  small  spines  on 
dactyli,  which  are  biunguiculate. 

Dimensions  of  female:  Length,  15.5  mm.;  length  of  carapace  and  rostrum,  6.3mm.;  length  of 
rostrum,  3 mm. 

Mayaguez;  Boqueron  Bay.  Common  in  floating  Gulf  weed  in  the  North  Atlantic. 

Genus  TOZETJITA  Stimpson. 


Tozeuma  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xii,  26  (95),  1860.  I 

Body  greatly  elongate,  lanceolate,  diminishing  at  both  ends,  compressed.  Rostrum  slender,  very 
long,  sometimes  scarcely  shorter  than  rest  of  body.  Antennulae  short,  biflagellate.  Antennal  scale 
long.  Mandibles  rather  stout,  strongly  incurved,  not  divided  nor  palpigerous.  External  maxillipeds 
very  short,  without  exognath  or  flagellum.  Feet  short,  without  epipods;  first  pair  very  short,  stout, 
chelate;  second  pair  filiform,  chelate,  carpus  triarticulate.  Abdomen  armed  with  teeth  on  dorsum; 
last  article  elongate,  almost  lanceolate. 

Tozeuma  carolinense  Kingsley. 

Tozeuma  carolinensis  Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.,  xxx,  1878,  90  (2);  Proc.  Acad.  Nat.  Sci.  Phila.,  xxxi,  1879,  413, 
pi.  XIV,  f.  8 (1880). 

Rostrum  a little  more  than  half  the  length  of  remainder  of  body,  rounded  and  unarmed  above,  at 
base  somewhat  flattened  and  horizontal,  distally  inclined  slightly  upward;  below  serrated,  and  toward 
the  base  lamellate,  the  teeth  becoming  more  distant  toward  extremity.  A spine  on  either  side  at  base 
of  rostrum;  a second  at  antero-lateral  angle.  Outer  flagellum  of  antennulse  thick  and  much  shorter 
than  inner.  Antennae  longer  than  rostrum;  scale  lanceolate,  equaling  or  exceeding  antennulse,  but 
less  than  half  the  length  of  rostrum.  Abdomen  strongly  geniculated  on  posterior  part  of  third  segment, 
where  there  is  a somewhat  truncated  protuberance,  more  prominent  in  the  male  than  in  female.  Pos- 
terior margin  of  fifth  segment  with  a spine  on  each  side;  of  sixth  segment  with  a lateral  spine  above 
telson  and  a postero-lateral  spine.  Telson  with  two  pairs  of  dorsal  spinules,  posterior  margin  with  two 
long  submedian  spinules,  and  one  short  spinule  on  each  side. 

Dimensions  of  female:  Length,  40  mm.;  length  of  carapace  and  rostrum,  20.5  mm.;  length  of 
rostrum,  13.7  mm. 
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Boqueron,  Porto  Rico,  1 specimen. 

Port  Macon  and  Beaufort,  N.  0.  (Kingsley);  Charlotte  Harbor,  Fla.  (Kingsley).  Specimens  are 
in  the  National  Museum  from  Cedar  Keys,  Fla.  (Lieut.  ,T.  F.  Moser,  U.  S.  N.,  U.  S.  Coast  Survey 
steamer  Bache,  coll.);  off  St.  Martins  Reef,  17  feet  (Moser,  coll.);  Anclote  Sponge  Station,  Tarpon 
Springs  (B.  W.  Evermann,  coll.);  Charlotte  Harbor  (W.  H.  Dali,  coll.);  Big  Gasparilla  (Grampus); 
Punta  Rassa,  1 fathom  (H.  Hemphill,  coll.);  Marco  (Grampus),  1 to  3 fathoms  (H.  Hemphill,  coll.); 
Key  West,  surface  with  electric  light  (Albatross);  Cape  Florida  (U.  S.  Fish  Commission);  Shamrock 
Point,  Corpus  Christi,  Tex.  (B.  W.  Evermann,  coll.);  Andros  Bank,  Bahamas  (F.  Stearns,  coll.); 
Jamaica,  Cozumel  (in  seine),  Old  Providence  and  St.  Thomas  (Albatross). 


Genus  HIPPOLYSMATA  Stimpson. 

Hippolysmata  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xn,  26  (95),  1860. 

Carapace  provided  with  a rostrum  of  moderate  length,  vertically  dilated  and  dentate.  Anten- 
nulae  furnished  with  two  long  flagella.  Mandibles  strongly  incurved,  not  divided  into  two  parts  nor 
palpigerous.  External  maxillipeds  elongate,  provided  with  an  exognath  and  flagellum;  last  article 
slender.  First  to  fourth  feet  provided  with  epipods.  First  pair  of  feet  small,  thick,  hand  oblong, 
second  pair  filiform,  carpus  multiarticulate.  Abdomen  dorsally  smooth. 


Key  to  the  Porto  Rican  species  of  the  genus  Hippolysmata. 

A.  One  median  spine  on  carapace  posterior  to  rostrum  and  anterior  to  middle moorei 

A'.  Two  or  three  median  spines  on  carapace  posterior  to  rostrum,  the  hinder  of  these  spines  at  middle  of  carapace. 

intermedia 

Hippolysmata  moorei,  sp.  now 

Carapace  dorsally  carinated  in  anterior  half,  a spine  at  anterior  fourth.  Rostrum  reaching  Ihe 
middle  of  second  antennular  segment,  bent  down  toward  extremity,  armed  above  with  three  or  four 
teeth,  and  below  with  two  smaller  teeth  near  extremity.  Anterior  margin  with  a strong  antennal 
spine.  Eyes  very  short  and  stout,  the  axial  diameter  not  exceeding  transverse.  Cornea  black  in 
alcohol.  Antennulfe  stout;  peduncle 
short;  last  two  segments  broader  than 
long;  a very  slender  inner  flagellum  as 
long  as  body,  and  a stout  outer  flagel- 
lum about  two-thirds  the  length  of  the 
carapace  and  bearing  on  its  outer  margin 
at  about  the  tenth  segment  (in  large 
specimens)  a long  slender  flagellum 
similar  to  innermost  one.  Antennal 
scale  broad,  tapering,  truncate,  with  a 
very  small  antero-lateral  spine.  Pe- 
duncle reaching  to  about  the  middle 
of  penultimate  segment  of  antennular 
peduncle;  flagellum  slender,  as  long  as 
body.  Outer  maxillipeds  reaching  end 
of  antennal  scale.  First  pair  of  feet  with 
carpus  and  palm  subequal  in  length; 
fingers  half  as  long  as  palm.  Carpus  of 
second  pair  about  seventeen-articulate; 

distal  segment  about  as  long  as  palm;  fingers  shorter.  Telson  narrow,  blunt-pointed,  armed  with 
two  pairs  of  slender  spines  forming  a square  near  middle,  and  two  spines  at  extremity.  Caudal 
laminae  exceeding  telson,  inner  lamina  narrower  than  outer. 

Dimensions  of  female:  Length,  20.3  mm.;  length  of  carapace  and  rostrum,  7.5  mm.;  length  of 
rostrum,  2.4  mm. 

Type  locality,  Playa  de  Ponce,  14  specimens  (Cat.  No.  23787). 

The  short  antennular  peduncles  and  antennal  scale  easily  distinguish  this  species  from  all  others. 

Named  for  Dr.  H.  F.  Moore,  naturalist  of  the  Albatross , who  accompanied  the  Fish  Hawk  on  its 
cruise  to  Porto  Rico. 


(6)  Rostrum,  side  view,  x 10.66. 


116 


BULLETIN'  OF  THE  UNITED  STATES  FISH  COMMISSION. 


Hippolysmata  intermedia  Kingsley. 

Hippolysmata  intermedia  Kingsley,  Proc.  Ac.  Nat.  Sci.  Phila.,  xxx,  1878,  90,  (2);  Bull.  Essex.  Inst.,  xiv,  128,  pi.  i,  f.  4 1882. 

Carapace  carinated  for  its  anterior  two-thirds.  Crest  horizontal,  armed  with  six  teeth,  two  or 
three  on  carapace,  the  remainder  on  rostrum;  posterior  dorsal  tooth  at  middle  of  carapace.  Rostrum 
sharp-pointed,  with  two  inferior  teeth  and  reaching  end  of  penult  segment  of  antennular  peduncle. 
A strong  antennal  and  a small  pterygostomian  spine.  Antennulae  with  stout  flagellum  longer  than 
carapace,  fringed  with  long  hair,  and  bearing  the  outer  slender  flagellum  at  twentieth  segment  in  large 
specimens.  Antennal  scale  longer  and  more  slender  than  in  H.  moorei.  Peduncle  just  reaching  penult 
segment  of  antennular  peduncle;  flagellum  1.5  times  length  of  body.  Outer  maxillipeds  exceeding 
antennal  scale  by  half  the  length  of  terminal  joint.  Carpus  and  propodus  of  first  pair  of  feet  subequal; 
palm  narrower  than  in  II.  moorei;  fingers  one-third  the  length  of  palm.  Second  pair  of  feet  more  slender 
than  in  II.  moorei;  carpus  with  about  thirty  articles.  Telson  similar  to  that  of  II.  moorei. 

Dimensions  of  female  with  eggs:  Length,  20.5  mm. ; length  of  carapace  and  rostrum,  8 mm. ; length 
of  rostrum,  3 mm. 

Porto  Rico:  Mayaguez  Harbor;  off  Vieques,  12$  fathoms,  station  6095;  Ensenada  Honda,  Culebra. 
No  Name  Key,  Fla.,  banks,  low  tide  (H.  Hemphill,  coll.) ; Key  West  (H.  Hemphill,  coll.);  Tortugas 
(Kingsley);  St.  Thomas  (Nobili);  Pirn  Bay,  Fayal,  Azores  (Lewis  Dexter,  coll.). 

Genus  THOR  Kingsley. 

Thor  Kingsley,  Proe.  Acad.  Nat.  Sci.  Phila.,  xxx,  1878,  94  (6). 

Carapace  with  antennal  spine;  rostrum  short,  toothed  above;  antennulae  biflagellate,  outer  branch 
very  stout.  Mandibles  without  palpi,  bifurcate,  apical  process  narrow;  proximal  process  stout  with 
one  acute  and  one  obtuse  tooth  and  a pubescence  of  minute  curved  hooks.  External  maxillipeds 
pediform,  exopoclite  present.  Feet  of  first  pair  short,  stout-  of  second  elongate,  slender;  carpus  five- 
annulate.  Telson  elongate,  triangular. 

Thor  floridanus  Kingsley. 

Thor  Jtoridanus  Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila,,  xxx,  1878,  95  (7);  Proc.  Acad.  Nat.  Sci.  Phila.,  xxxi,  1879,  421,  pi. 

XIV,  f.  6,  1880. 

Carapace  with  a small  antennal  spine.  Rostrum  shorter  than  eyes,  four  to  five  toothed  above, 
the  first  tooth  over  orbits,  the  distal  tooth  so  near  the  end  as  to  make  it  appear  bifid;  unarmed  below. 
Antennulae  with  basal  joint  large,  basal  spine  long,  acute,  reaching  half  the  length  of  third  joint; 
second  and  third  joints  very  short,  the  second  with  a slender,  acute  spine  on  outside,  the  third  with 
a thin,  flat,  blunt  projection  on  upper  side;  inner  flagellum  slender,  Slightly  longer  than  peduncle; 
outer  about  as  long  as  peduncle,  stout,  ciliated  on  apex  and  inner  margin.  Antennae  with  a spine  on 
basal  joint;  antennal  scale  reaching  as  far  or  nearly  as  far  as  outer  branch  of  antennular  flagellum,  its 
inner  margin  slightly  concave;  flagellum  three-fourths  as  long  as  body.  External  maxillipeds  slender, 
reaching  tip  of  antennal  scale,  penult  joint  the  shortest,  antepenult  three  and  last  joint  four  times  as 
long  as  penult,  the  last  joint  terminating  with  slender  spines.  First  pair  of  feet  with  meral  and  carpal 
joints  subequal,  the  latter  with  minute  spinules  on  inner  margin;  hands  subcylindrical,  the  dactyli 
occupying  two-fifths  their  length.  Meral  joint  of  second  pair  of  feet  as  long  as  first  three  carpal  joints; 
first  carpal  joint  the  longest,  second  joint  next  in  size,  fifth  next;  third  and  fourth  subequal,  together 
equal  to  first.  Hand  as  long  as  fourth  and  fifth  articulations  of  carpus,  the  fingers  being  two-fifths  of  its 
length.  Dactyli  and  propodi  of  remaining  feet  spinulose  beneath.  Telson  with  apex  truncate,  spined. 

Length  of  adult  female,  10.5  mm.;  length  of  carapace,  3.2  mm. 

Porto  Rico:  Mayaguez  on  coral  reef;  Puerto  Real;  Playa  de  Ponce  Reef;  off  St.  Thomas,  20  to  23 
fathoms,  station  6079;  Ensenada  Honda,  Culebra. 

Key  West  (type  locality);  Harbor  Key  and  Sarasota  Bay,  Fla.  (Kingsley). 

Specimens  in  National  Museum  from  Anclote  Sponge  Station,  Tarpon  Springs,  Fla.  (Evermann); 
Punta  Rassa,  .1  fathom  (H.  Hemphill);  Marco,  1 to  3 fathoms,  among  sponges  (LI.  Hemphill);  No 
Name  Key,  among  algae,  low  tide  (H.  Hemphill);  Key  West  ( Albatross ),  among  algae  below  low  tide 
(H.  Hemphill) ; Key  West  Harbor  (E.  Palmer) ; Dry  Tortugas  (E.  Palmer),  Gulf  of  Mexico,  25  fathoms, 
station  2370  (Albatross);  off  Cape  Catoche,  Yucatan,  24  fathoms,  station  2365  ( Albatross );  St.  Thomas 
(Albatross). 
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Family  PANDALID^E  Kingsley,  1878  (Pamlalinae);  Bate,  1888. 

Rostrum  long  and  slender,  armed  with  teeth  or  spines.  Eyes  well  developed.  Mandibles  with 
a two  or  three-jointed  palp.  First  pair  of  trunk-legs  not  chelate,  second  pair  chelate,  carpus  sub- 
divided. Pleopods  biramous;  tail-fan  well  developed  and  strong. 

Key  to  the  Porto  Rican  genera  of  the  family  Pandalidfe. 


A.  Rostrum  not  articulated  with  frontal  margin  of  carapace Pandalus 

A'.  Rostrum  articulated  with  frontal  margin  of  carapace Pantomn- 


Genus  PANDALUS  Leach. 

Pandalus  Leach,  Edinburgh  Encyc.,  vu,  432,  1814. 

Anterior  portion  of  carapace  carinated.  First  pair  of  antennae  usually  not  longer  than  carapace; 
spino  on  the  outer  margin  of  their  basal  joint  obtusely  pointed.  Outer  maxillipeds  and  first  pair  of 
legs  slender. 

Pandalus  longicauda,  sp.  nov. 

Rostrum  twice  as  long  as  carapace,  nearly  horizontal.  At  the  posterior  sixth  of  carapace,  a small, 
blunt  median  spine;  in  front  of  this  arises  the  median  crest  which  is  unarmed  posteriorly,  anteriorly 
with  about  forty  small,  fixed  spines,  of  which  two  or  three  are  on  the  carapace,  the  remainder  on  the 
rostrum.  Spines  larger  posteriorly  than  anteriorly. 

Lower  edge  of  rostrum  armed  with  about  thirty 
spines,  a little  finer  and  more  appressed  than  the 
superior  spines.  A perfect  ocellus  or  secondary  eye 
is  situated  on  the  posterior  surface  of  the  ophthal- 
mopod.  Antennular  flagellum  as  long  as  the  cara- 
pace and  rostrum,  in  this  respect  resembling  the  genus  Pandalopsis  Bate.  Stylocerite  oval,  subacute. 
Antennal  scale  as  long  as  carapace.  Outer  maxillipeds  a little  longer  than  antennal  scale.  Propodal 
and  terminal  segments  subequal.  The  propodus  of  the  first  pair  of  feet  reaches  the  end  of  antennal 
scale.  Carpus  and  dactylus  subequal;  propodus  1.5  times  as  long  as  carpus.  The  feet  of  second  pair 
are  subequal  and  reach  the  end  of  antennal  scale.  Carpus  1.5  times  as  long  as  merus  and  about 
twenty-jointed;  proximally  the  divisions  are  very  faint;  distal  segment  about  3 times  the  next  one, 
which  is  subequal  to  each  of  the  four  succeeding.  Palm  a little  wider  and  about  as  long  as  adjacent 
carpal  segment;  fingers  of  the  same  length.  The  carpus  of  fifth  pair  of  feet  overreaches  antennal  scale; 
propodus  1.5  times  as  long  as  carpus;  the  dactylus  very  short,  less  than  one-tenth  the  propodus.  Sixth 
abdominal  segment  much  compressed  and  3 times  the  length  of  fifth;  it  has  a median  groove  with  a 
carina  on  each  side.  Seventh  segment  dorsally  grooved;  of  its  three  pairs  of  dorsal  aculei,  the  anterior 
pair  is  about  at  the  middle  of  length  of  segment. 

Male:  Length,  about  44  mm.;  length  of  carapace  and  rostrum,  18.5  mm.;  length  of  rostrum 
12.5  mm.;  length  of  flagellum  of  antennula,  20  mm.;  length  of  sixth  abdominal  segment,  6.8  mm. 

This  species  may  readily  be  distinguished  by  the  spine  on  the  posterior  part  of  the  carapace.  In 
the  fixed  rostral  teeth  and  long  first  antenna;  it  resembles  Plesionika  Bate;  in  the  ocellus  it  resembles 
Nothocaris,  while  the  stylocerite  is  that  of  Pandalus. 

Mayaguez  Harbor,  220  to  225  fathoms,  station  6070,  2 specimens. 

The  Porto  Rican  examples  being  in  poor  condition,  1 have  taken  as  types  two  examples  collected 
by  the  Albatross  in  the  Gulf  of  Mexico,  lat.  28°  42'  30"  N.,  long.  85°  29'  W.,  88  fathoms,  station  2403 
I'LL  S.  Nat.  Mus.  No.  23568). 

PANTOMUS  A.  Milne  Edwards. 

Pantomus  A.  Milne  Edwards,  Recueil  de  Figures  de  Orustaees  nouveaux  ou  peu  connus,  pi.  26,  1883. 

Near  Pandalus,  but  with  the  rostrum  articulated  with  frontal  margin  of  carapace.  According  to 
Bate,1  the  rostrum  “seems  to  have  the  power  of  movement  to  a slight  extent  in  any  direction  at  the 
will  of  the  animal;  this  modification  can  be  due  only  to  one  purpose,  that  of  receiving  the  shock  of  an 
approaching  enemy  directly  on  its  point  rather  than  obliquely.” 


Fig.  24. — Pandalus  longicauda,  rostrum,  x 4. 


1 Challenger  Kept.,  xxiv,  p.  viii,  1888. 
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Pantomus  parvulus  A.  Milne  Edwards. 

Pantomus  parvulus  A.  Milne  Edwards,  Reoueil  de  Figures  de  Crustacea  nouveaux  ou  peu  connus,  pi.  26,  1883. 

Rostrum  longer  than  carapace,  terminal  half  ascending.  Anterior  half  of  carapace  carinated  and 
armed  with  three  spines,  the  two  posterior  being  nearer  together  and  movable,  the  anterior  situated 
at  articulation  of  rostrum;  three  spines  on  basal  half  of  rostrum,  increasing  in  size  from  the  posterior 
to  anterior.  Lower  margin  armed  with  numerous  slender  overlapping  spines.  Tip  bifid.  Antennal 
scale  reaching  two-thirds  the  length  of  rostrum.  Outer  maxillipeds  and  first  pair  of  thoracic  feet 
reaching  end  of  antennal  scale.  One  foot  of  second  pair  longer  than  first  pair,  carpus  with  fifteen  to 
seventeen  articles;  the  other  foot  of  second  pair  shorter  than  first  pair,  carpus  with  ten  to  twelve 
articles.  Third,  fourth,  and  fifth  pairs  subequal,  exceeding  the  second  pair.  Third  abdominal 
segment  carinated  in  its  posterior  half;  sixth  segment  elongate,  2.5  times  as  long  as  fifth. 

Length  of  ovigerous  female,  station  2403,  about  30  mm. 

Mayaguez  Harbor,  75  to  76  fathoms,  station  6063,  1 specimen;  Mayaguez  Harbor,  97  to  120 
fathoms,  station  6067,  1 specimen. 

Distribution:  Northern  part  of  Yucatan  Bank,  latitude  23°  13/  N.,  longitude  89°  16'  W.,  84 
fathoms,  station  36,  Blake  (type  locality);  off  Frederickstadt,  Santa  Cruz,  248  fathoms,  station  134, 
Blake  (Faxon);  Gulf  of  Mexico,  off  Cape  San  Bias,  Fla.,  88  fathoms,  station  2403  ( Albatross );  off 
Cape  Lookout,  N.  C.,  124  fathoms,  station  2602  (Albatross) . 

Family  ATYID^E  Kingsley,  1878. 

Carapace  dorsally  smooth;  scale  of  second  antennae  short.  Mandibles  with  a molar  process  and 
cutting  edge,  but  no  palp.  Third  maxillipeds  four-jointed  and  pediform.  First  and  second  trunk-legs 
chelate  with  spoon-shaped  fingers;  carpus  of  second  pair  not  subdivided.  Telson  flattened,  truncate. 

Key  to  the  Porto  Rican  genera  of  the  family  A tyidie. 

A.  Pereiopoda  with  exopodites.  Carpal  joints  of  first  two  pairs  not  distally  excavated Xiphocaris 

A'.  Pereiopoda  without  exopodites.  Carpal  joints  of  first  two  pairs  distally  excavated. 

B.  Both  fingers  of  each  hand  subequal  in  size;  no  palma  developed Atya 

B'.  Movable  fingers  shorter  than  the  immovable  part  of  the  hand,  the  latter  distinctly  divided  into  a palmar 

portion  and  an  immovable  finger Ortmannia 

Genus  XIPHOCARIS  von  Martens. 

Xiphocaris  von  Martens,  Arch.  f.  Naturg.,  xxxvm,  pt.  1,  139,  1872;  Ortmann,  Proc.  Acad.  Nat.  Sci.  Phila.  1894,  400. 

Rostrum  slender,  compressed,  dentate,  usually  long.  All  the  pereiopoda  slender  and  with 
exopodites;  carpal  joints  of  first  two  pairs  without  a distal  excavation,  articulating  in  a normal  way 
with  the  proximal  end  of  the  propodus.  Abdomen  with  sixth  segment  elongate;  telson  slender, 
truncate  at  tip. 

Xiphocaris  elongata  (Guerin). 

Hippolyte  elongata  Guerin,  in  La  Sagra’s  Hist.  Cuba,  vol.  vn,  p.  xx;  vol.  vm,  pi.  n,  f.  16,  1857. 

Xiphocaris  elongata  von  Martens,  Arch.  f.  Naturg.,  xxxvm,  pt.  1,  140,  1872;  Ortmann,  Proc.  Acad.  Nat.  Sci.  Phila.  1894,  400, 
and  synonymy. 

In  typical  specimens  the  rostrum  is  from  1 to  1.66  times  as  long  as  the  remainder  of  the  cara- 
pace, its  carina  prolonged  only  a little  way  on  carapace;  horizontal  for  its  basal  fifth,  then  inclined 
upward  at  an  angle  of  about  30  degrees;  upper  margin  armed  in  its  basal,  horizontal  portion  with  ten  to 
fifteen  crowded  spines,  remainder  entire;  lower  margin  armed  with  numerous  spines  beginning  near 
anterior  end  of  superior  row  and  extending  to  the  extremity,  which  is  obliquely  truncate  and  armed  with 
a few  spines.  Carapace  behind  anterior  fifth  smooth  and  rounded.  An  outer  orbital  tooth  present. 
Second  segment  of  peduncle  of  the  inner  antennae  1.5  times  as  long  as  the  third.  Upper  and  outer 
flagellum  as  long  as  rostrum,  its  basal  half  thickened;  inner  and  lower  flagellum  slender,  longer  than 
carapace  and  rostrum.  Flagellum  of  outer  antenna  as  long  as  body;  scale  reaching  to  middle  of 
rostrum,  its  sides  parallel,  extremity  rounded,  prolonged  a considerable  distance  beyond  outer  spine. 
First  pair  of  feet  reaching  to  end  of  first  antennular  segment;  second  pair  more  slender  and  reaching  to 
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or  beyond  the  end  of  antennular  peduncle.  Third,  fourth,  and  fifth  pairs  diminishing  very  slightly  in 
the  order  named,  the  third  pair  being  a little  longer  or  shorter  than  second.  Sixth  abdominal  segment 
nearly  twice  as  long  as  fifth. 

Length,  57  mm.;  length  of  carapace  and  rostrum,  24  mm.;  length  of  rostrum,  14.2  mm. 

Varieties  occur  with  much  shorter  rostrum,  having  the  appearance  of  typical  specimens  from 
which  a portion  of  the  rostrum  has  been  broken  off.  In  the  Porto  Rican  specimens  from  El  Yunque 
the  rostrum  extends  to  the  end  of  the  first  antennular  segment  or  to  the  middle  of  second  segment. 
This  form  is  equivalent  to  Xiphocaris  brtvirostris  Pocoek.  In  the  individuals  from  Rio  Grande  do 
Arecibo  the  rostrum  extends  to  the  end  of  the  second  antennular  segment  or  to  the  middle  of  the 
third.  This  form  is  Xiphocaris  gladiator  Pocock.  The  specimens  from  the  other  localities  are  typical. 
It  may  be  noted  also  that  while  the  different  forms  are  represented  by  specimens  of  equal  length,  the 
brevirostris  form  is  thicker  than  the  gladiator  or  than  the  typical  elongata. 

Porto  Rican  localities:  Rio  Caguitas,  Caguas,  75+  specimens;  Rio  Grande,  near  mouth  of  Rio 
Caguitas,  5 specimens;  Rio  Bayamon,  15  specimens;  Rio  Grande  de  Arecibo,  at  the  falls  (A.  B.  Baker, 
coll.),  2 specimens  (rostrum  of  the  form  of  Xiphocaris  gladiator  Pocock);  El  Yunque,  31  specimens; 
Rio  Arecibo  (Gundlach). 

Known  only  from  the  fresh  waters  of  the  Antilles:  Cuba  (Guerin,  von  Martens);  Haiti  (Saussure) ; 
Santo  Domingo  (Shai-p);  Dominica  (Pocock);  Port  Castries,  St.  Lucia,  in  small  brook  (Albatross). 

ATYA  Leach. 

Atys  Leach,  Trans.  Linn.  Soc.  London,  xi,  345,  1815.  (Preoccupied.) 

Atya  Leach,  Zool.  Misc.,  hi,  29,  1817. 

Atyoida  Randall,  Jour.  Acad.  Nat.  Sci.  Phila.,  viit,  140,  1839;  A.  Milne  Edwards,  Ann.  Soc.  Entom.  Prance  (4),  iv  151, 1864. 

Rostrum  short,  flat,  and  broad  at  the  base,  horizontal  or  depressed.  Pereiopoda  without  exopo- 
dites;  first  two  pairs  short,  with  carpal  joints  distally  deeply  excavate,  infero-distal  angle  articulating 
with  outer  margin  of  propodus;  propodus  and  daetylus  subequal  in  size  and  fringed  with  long  hair; 
no  distinct  palm;  third  pair  of  feet  large  and  long;  third  and  fourth  pairs  diminishing  successively  in 
size.  Abdomen  with  sixth  segment  not  elongate;  telson  broad,  rounded  at  the  end. 

Atya  scabra  Leach. 

Atys  scaber  Leach,  Trans.  Linn.  Soc.  London,  xi,  345,  1815. 

Atya  scabra  Leach,  Zool.  Misc.,  in,  p.  29,  pi.  131,  1817:  Ortmann,  Proc.  Acad.  Nat.  Sci.  Phila.  1894,  409,  and  synonymy. 

Rostrum  reaching  nearly  or  quite  to  end  of  first  antennular  segment  and  with  a median  and  a 
lateral  carina;  either  triangular  or  with  lateral  carina  terminating  in  a tooth  above  eye.  Carapace 
deeply  punctate;  anterior  margin  with  an  external  orbital  and  a branchiostegal  tooth  or  spine.  First 
and  second  pairs  of  feet  subequal,  terminal  hairs  reaching  to  or  beyond  antennal  scale.  Third,  fourth, 
and  fifth  pairs  of  feet  covered  with  short  spines.  In  typical  specimens  the  third  pair  of  feet  are  very 
heavy,  the  merus  being  much  swollen  between  middle  and  distal  end;  carpus  and  propodus  subequal 
in  length;  daetylus  very  short.  Fourth  and  fifth  pairs  much  shorter  and  more  slender,  subequal  in 
thickness. 

This  species  is  extremely  variable  in  the  form  of  the  rostrum  and  more  noticeably  in  the  shape 
of  the  last  three  pairs  of  thoracic  feet,  which  may  all  be  slender  and  nearly  equal  in  length;  and  their 
spines  very  feeble  and  appressed.  These  differences  are  independent  of  sex  or  size,  and  probably 
represent  different  stages  in  the  growth  of  the  individual. 

Length  of  Porto  Rican  specimen,  a male  with  feet  of  third  pair  stout,  66  mm.;  length  of  carapace 
and  rostrum,  26.8  mm.;  of  rostrum,  4 mm.  Length  of  male  specimen  with  feet  of  third  pair  slender, 
80.5  mm.;  length  of  carapace  and  rostrum,  29  mm;  of  rostrum,  6.5  mm. 

Porto  Rican  localities:  San  Juan  market;  MayagUez,  fresh  water;  Falls  of  Rio  Grande  de  Aibonito; 
Falls  of  Rio  Grande  de  Arecibo  (A.  B.  Baker,  coll.);  El  Yunque;  a tributary  of  the  River  Anasco,  and 
San  Juan  market  (Gundlach). 

Common  to  the  fresh  waters  of  Mexico,  Nicaragua,  Costa  Rica,  West  Indies,  West  Africa  and 
adjacent  islands;  Orinoco;  Venezuela  (Lyon  and  Robinson  coll. ). 

Common  name,  Guabara  (Gundlach). 
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Genus  ORTMANNIA,  nom.  nov.' 

Atyoida  Ort.mann,  Proc.  Acad.  Nat.  Sc.i.  Phila.  1894,  406.  (Not  Atyoida  Randall.) 

Differs  from  Atya  chiefly  in  the  character  of  the  cheke  of  the  first  and  second  pairs  of  legs;  the 
dactylus  is  inserted  on  the  upper  margin  of  the  propodus  and  is  shorter  than  the  latter,  forming  a chela 
consisting  of  a palmar  portion  and  two  fingers,  as  is  usual  in  the  Decapoda. 

Ortmannia  potimirim  (F.  Muller). 

Atyoida  potimirim  F.  Muller,  Kosmos,  ix,  117,  figs.  1-20,  1881;  Arch.  Mus.  Nae.  Riode  Janeiro,  vm,  155,  pis.  ix  and  x,  1892. 
Ort.mann,  Proc.  Acad.  Nat.  Sci.  Phila.  1894,  407;  Rev.  Mus.  Paulista,  ir,  183,  pi.  i,  figs.  1-3,  1897. 

Rostrum  shorter  than  antennular  peduncle,  narrow,  acute,  having  a superior  unarmed  median 
c-arina,  and  two  or  three  teeth  below.  Carapace  smooth;  anterior  margin  furnished  with  suborbital 
spine;  also  a branch iostegal  spine  in  the  female,  none  in  male.  Feet  all  slender,  those  of  the  second 
pair  reaching  the  end  of  the  antennular  peduncle.  Carpus  of  second  pair  nearly  as  long  as  its  pro- 
podus and  much  longer  than  carpus  of  first  pair.  Meral  joints  of  third,  fourth ; and  fifth  pairs  armed 
with  a few  spines  below,  the  propodi  and  dactvli  have  many  smaller  and  more  slender  spines. 

Length,  from  15  mm.  in  the  male  to  25  mm.  in  the  female,  according  to  Muller. 

Vieques  Island  in  small  stream  (Dr.  L.  Stejneger,  coll.) ; 1 male. 

Hitherto  known  only  from  Brazil,  where  it  has  been  taken  in  the  Itajahy  River  and  at  Sao 
Sebastiao  in  the  sea. 


Family  PONTON  1 1 1) £ Kingsley,  1878  (Pontoninse) ; Bate,  1888. 

Body  often  depressed;  rostrum  often  short,  compressed  or  depressed  with  or  without  dentations. 
Outer  flagellum  of  first  antenna  consisting  of  a thick  hairy  part,  bearing  a thin  hairless  part,  the  latter 
usually  arising  from  the  former  at  a short  distance  from  the  free  end,  and  thus  giving  it  a bifid 
appearance.  Mandible  deeply  cleft  into  two  divisions  and  without  a palp;  endopodite  of  the  second 
maxilliped  not  biramous;  third  maxilliped  pediform,  but  usually  with  some  of  the  joints  broadened. 
All  the  legs  without  exopodites  or  mastigobranchs;  first  two  pairs  of  legs  chelate,  first  pair  slender; 
second  pair  larger  than  first,  not  foliaceous.  Mode  of  life  often  semiparasitic.  (Borradaile. ) 

Key  to  the  Porto  Rican  genera  of  the  family  Pontoniidse. 

A.  Dactyli  of  last  three  pairs  of  legs  slender,  nearly  straight,  without  basal  protuberance Periclimenes 

A'.  Dactyli  of  last  three  pairs  of  legs  short,  curved,  with  a basal  protuberance. 

B.  Antennal  scale  long Coralliocaris 

B'.  Antennal  scale  short Pontonia 


1The  National  Museum  has  lately  received  from  Mr.  H.  W.  Henshaw,  Hilo,  Hawaii,  two  species  of  river  shrimp 
belonging  to  the  family  Atyidie.  One  is  a true  Atya , the  other  belongs  to  the  genus  Atyoida  as  defined  by  Ortmann  (Proc. 
Acad.  Nat.  Sci.  Phila.  1894,406).  Either  corresponds  to  Randall’s  brief  description  of  Atyoida  bisulcata.  Randall,  however 
(Jour.  Acad.  Nat.  Sci.  Phila.,  vm.  1839, 140),  says  that  Atyoida  is  essentially  similar  to  the  genus  Atya,  “excepting  the  third 
pair  of  feet”;  this  would  seem  to  imply  that  the  first  two  pairs  of  feet  are  similar  to  those  of  Atya,  which  is  not  the  case  in 
Atyoida  as  defined  by  Ortmann. 

Through  the  courtesy  of  Mr.  Witmer  Stone,  of  the  Academy  of  Sciences  of  Philadelphia,  I have  been  able  to  examine 
a dried  fragment  (all  that  remains)  of  Randall’s  type  of  Atyoida  bisulcata.  It  comprises  a carapace  and  a foot  of  both  the 
first  and  second  pairs.  These  are  without  doubt  feet  of  typical  Atya,  and  the  species  is  seemingly  identical  with  one  of 
those  received  from  Mr.  Henshaw;  it  is  that  figured  by  Dana  and  by  Bate.  The  genus  Atyoida  Randall  is  therefore  a 
synonym  of  Atya  Leach.  In  Atya  (to  quote  Dr.  Ortmann)  the  “ dactylus  [of  the  chelse]  articulates  with  the  propodus  on 
the  posterior  end  of  the  latter,  both  joints  being  exactly  alike  and  forming  a hand  of  a very  peculiar  shape  among  the 
Decapoda,  the  palmar  portion  being  wholly  reduced,  and  the  hand  consisting  only  of  two  fingers  about  alike  in  size 
and  connected  with  each  other  at  the  posterior  ends.” 

In  the  genus  Atyoida  Ortmann  (non  Randall ) for  which  I propose  the  name  Ortmannia,  “ the  hands  are  formed  like 
those  of  Caridina,  the  dactylus  is  inserted  on  the  upper  margin  of  the  propodus,  being  shorter  than  the  latter  and  forming  a 
chela,  as  usual  in  the  Decapoda,  consisting  of  a palmar  portion  and  two  fingers.”  The  type  is  Ortmannia  henshawi  nom. 
nov.  ( = Atyoida  bisulcata  Ortmann,  1894.  not  Randal \ = Atya  bisulcata  Sharp,  1893,  in  part,  Cat.  No.  162),  from  Kaiwiki, 
Hilo,  Hawaii,  1,800  feet  altitude,  3 miles  from  the  sea,  H.  W.  Henshaw,  collector  (U.  S.  Nat.  Mus.,  Cat.  No.  24825). 
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Genus  PERICLIMENES  Costa. 

Periclimenes  Costa,  Ann.  Ac.  degl.  Aspir.  Nat.  Nap.,  n,  1844;  Faun.  Reg.  Nap.,  n,  1, 1846  (teste  Borradaile);  Borradaile,  Ann. 

Mag.  Nat.  Hist.  (7),  ir,  380,  1898,  and  synonymy. 

Rostrum  long,  compressed,  usually  dentate,  in  side  view  diminishing  gradually  to  a sharp  point 
at  free  end,  not  bent  downward;  thicker  flagellum  of  first  antenna  long  or  moderate,  bifid;  scale  of 
second  antenna  long,  usually  narrow;  second  maxi lliped  with  penultimate  joint  as  broad  as — usually 
broader  than — the  last  joint,  which  it  bears  terminally;  third  maxilliped  narrow,  the  last  two  joints 
together  may  be  longer  or  shorter  than  the  preceding  joint;  dactyls  of  last  three  pairs  of  legs  slender, 
nearly  straight,  without  basal  protuberance.  (Borradaile.) 

Periclimenes  americanus  (Kingsley). 

Anchistia  americana  Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.,  xxx,  1878,  96  (8);  Bull.  Essex  Inst.,  xiv,  109,  pi.  it,  f.  10,  1882. 
Periclimenes  americanus  Borradaile,  Ann.  Mag.  Nat.  Hist.  (7),  n,  383,  1898. 

Rostrum  reaching  nearly  to  end  of  antennal  scale,  upper  margin  straight,  directed  slightly 
upwards,  seven  to  nine-toothed;  two  teeth  on  carapace  proper;  posterior  one  at  anterior  two-fifths  of 
carapace,  and  farther  from  second  than  the  remainder  are  from  each  other;  two  to  three  teeth  on  lower 
margin.  Hepatic  and  antennal  spines  present.  Basal  joint  of  antennula;  very  broad,  and  as  long 
as  next  two  joints  together,  and  with  an  antero-lateral  spine;  the  thick  upper  and  outer  flagellum 
bifid  for  one-fourth  its  length;  lower  flagellum  as  long  as  peduncle.  Basal  joint  of  antennae  with  an 
outer  distal  spine;  peduncle  not  reaching  end  of  first  antennular  segment;  scale  slightly  overreaching 
antennular  peduncle;  distal  spine  longish;  flagellum  as  long  as  body.  Last  two  joints  of  outer  maxil- 
liped together  are  longer  than  preceding  joint. 

First  pair  of  feet  very  slender,  elongate,  end  of  carpus  reaching  tip  of  antennal  scale;  merus  and 
carpus  subequal  in  length;  propodus  two-thirds  the  carpus;  fingers  shorter  than  palm.  Second  pair  of 
feet  very  elongate,  as  long  as  or  longer  than  body;  merus  a little  longer  than  carpus,  which  is  more 
than  half  as  long  as  palm  and  is  distally  enlarged. 

Palm  cylindrical,  slightly  compressed;  lingers  about  two-fifths  as  long  as  palm,  slightly  deflexed, 
armed  with  a few  small  teeth,  when  closed  leaving  hiatus.  Third,  fourth,  and  fifth  pairs  of  feet  long 
and  slender,  the  fifth  pair  reaching  end  of  rostrum. 

Dimensions  of  Culebran  specimen:  Length,  14.7  mm.;  length  of  carapace  and  rostrum,  5.3  mm.; 
length  of  second  foot,  15  mm. 

This  species  was  found  at  the  following  Porto  Rican  localities:  Mayaguez;  Mayaguez  Harbor;  off 
Puerto  Real,  8$  fathoms,  station  6074;  Ponce,  on  coral  reef;  off  Humagao,  9£  fathoms,  station  6099; 
off  Vieques,  6 to  15  fathoms,  stations  6085,  6091,  6096;  Ensenada  Honda,  Culebra;  off  St.  Thomas,  20 
to  23  fathoms,  station  6079. 

Also  occurs  at  Key  West  (type  locality ) ; Florida  (H.  Hemphill,  coll.) , at  Orange  Bluff,  Clearwater 
Harbor,  1 to  2 fathoms;  Sarasota  Bay,  Punta  Rassa,  1 fathom;  Marco,  1 to  3 fathoms,  and  Key  West. 
Gulf  of  Mexico,  26  and  33 J fathoms,  stations  2406  (Albatross)  and  5072  ( Grampus ) ; off  Cape  Catoche, 
Yucatan,  24  fathoms,  station  2365  (Albatross)-,  Old  Providence  (Albatross);  Port  Antonio,  Jamaica 
(J.  E.  Duerden,  coll.);  St.  Thomas,  W.  I.  (Albatross);  Bermudas. 

Genus  PONTONIA  Latreille. 

Pontonia  Latreille,  Cuvier’s  RCgne  Animal,  2d  ed.,  v,  96,  1829. 

Body  depressed;  rostrum  short,  depressed,  bent  downward,  not  dentate,  with  or  without  a keel 
below  at  the  free  end;  both  flagella  of  first  antenna  short,  the  thicker  of  the  two  bifid;  scale  of  the 
second  antenna  of  moderate  length,  broad;  flagellum  of  same  not  short;  second  maxilliped  with  penul- 
timate joint  broader  than  the  last  joint  and  bearing  it  terminally;  third  maxilliped  with  last  two 
joints  narrow,  together  shorter  than  the  preceding  joint,  which  is  broad;  dactyls  of  the  last  three  legs 
straight  or  little  curved,  without  basal  protuberance;  one  of  the  second  pair  of  legs  with  very  large 
chela. 
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Pontonia  grayi,  sp.  nov. 

Rostrum  reaching  middle  of  the  penult  segment  of  the  antennular  peduncle.  Antennal  spine 
slender,  sharp,  inclined  upward.  Antennal  scale  reaching  the  end  of  the  antennular  peduncle.  Large 
cheliped  of  second  pair  with  small  cup-shaped  carpus;  palm  compressed, 
dilated,  nearly  twice  as  long  as  broad;  daetylus  a little  longer  than  the 
width  of  the  palm,  narrow,  cylindrical,  with  a large  tooth  at  the  basal 
third  fitting  between  two  large  teeth  on  the  pollex,  which  is  broad  and 
flat.  Dactyls  of  last  three  legs  slightly  curved  and  with  a subterminal  as 
well  as  a terminal  spine. 

Length  of  female  with  ova,  20.5  mm.;  length  of  carapace,  8.8  mm. 

Nine  specimens  were  taken  between  San  Antonio  Bridge  and  San 
Geronimo,  San  Juan,  Porto  Rico,  by  Mr.  G.  M.  Gray  (types,  Cat.  No. 

23789);  a very  small  specimen  without  claws,  and  of  seemingly  the  same 
species,  was  dredged  by  the  Fish  Hawk  off  Vieques  Island,  in  16  fathoms, 
station  6092. 

This  species  is  in  general  appearance  remarkably  like  P.  domestica 
Gibbes,  which  has,  however,  the  dactyli  of  the  last  three  pairs  of  feet 
strongly  curved  and  with  a strong  basal  protuberance,  a character  which  throws  it  into  the  genus 
Conchodytes,  according  to  Borradaile.  Pontonia  mexicana  Guerin  is  represented  with  a much  shorter 
and  less  slender  rostrum  and  smaller  antennal  scale.  It  also  attains  a larger  size  (length,  35  mm.). 

Genus  CORALLIOCARIS  Stimpson. 

(Edipus  Dana.  Crust.  U.  S.  Expl.  Expect.,  I,  572,  1852.  (Preoccupied.) 

Corattiocaris  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phita.,  xii,  38  (107),  1860. 

Rostrum  long  or  moderate,  with  or  without  dentations,  usually  somewhat  depressed,  shallow,  at 
most  only  slightly  bent  downward,  flagella  of  first  antenna  of  moderate  length,  thicker  of  the  two 
.bifid;  scale  of  second  antenna  long,  broad;  flagellum  of  same  not  short;  second  maxilliped  with  last 
joint  as  broad  as  or  broader  than  penultimate  joint,  which  bears  it  terminally;  third  maxilliped  with 
antepenultimate  joint  moderately  broad,  last  two  joints  of  about  the  same  breadth  as,  and  together  as 
long  as  or  longer  than,  the  antepenultimate;  chelse  of  second  pair  large;  dactyls  of  last  three  legs  short, 
strong,  curved,  with  a large  basal  protuberance  on  under  side.  (Borradaile.  ) 

Coralliocaris  atlantica,  sp.  nov. 

Rostrum  in  a line  with  the  dorsal  surface  of  the  carapace,  serrated  above,  with  four  teeth,  all  in 
front  of  orbital  sinus;  below  unarmed;  extremity  acuminate;  reach- 
ing middle  of  penult  segment  of  antennular  peduncles.  Eyes  sub- 
spherical,  not  reaching  penult  segment  of  antennular  peduncle;  cornea 
of  lesser  diameter  than  stalk  and  situated  on  its  antero-external 
surface.  Antennular  peduncles  extending  beyond  the  eyes  to  a 
distance  equaling  length  of  eye-stalks;  flagella  fringed  with  setae. 

Carpus  and  propodus  of  first  pair  of  feet  subequal  and  a little  shorter 
than  merus;  palm  and  fingers  subequal;  carpus  increasing  in  width 
distally;  fingers  setose;  chelse  broadest  in  middle,  tapering  towrard 
carpus  and  toward  finger  tips.  Palm  of  right  cheliped  of  second  pair 
about  twice  as  long  as  broad;  upper  margin  straight;  lower  margin 
slightly  inclining  toward  upper  distally;  fingers  about  half  as  long 
as  palm;  pollex  triangular,  broad  at  base,  slender  at  tip;  daetylus 
narrow  and  curved;  carpus  cup-shaped,  less  than  half  as  long  as 
palm.  Left  cheliped  of  second  pair  missing.  In  the  last  three  pairs 
of  feet  the  propodus  is  half  again  as  long  as  carpus  and  has  a few 
spinules  on  its  lower  side  near  extremity.  Daetylus  very  short  and  stout,  with  a moderate  protuber- 
ance. on  lower  side. 

Length,  5.5  mm. 

Type  locality,  off  St.  Thomas,  20  to  23  fathoms,  station  6079,  2 specimens  (Cat.  No.  23788). 


Rostrum,  much  enlarged.  (/>) 
Right  cheliped  of  second  pair,  x 
10.  (c)  Daetylus  of  one  of  last 
three  pairs  of  legs,  much  enlarged. 


Fig.  25. — Pontonia  grayi.  (a) 
Female,  anterior  portion,  x 
5.33.  (6)  Daetylus  of  one  of 
last  three  pairs  of  legs,  much 
enlarged. 
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Family  PAL^EMONIDTE  Leach,  iSk). 

Carapace  dorsally  rounded  and  laterally  compressed;  rostrum  long,  laterally  compressed  and 
generally  armed  with  teeth.  Eyes  well  developed  and  pyriform.  First  antennae  with  basal  joint 
dorsally  hollowed,  with  a strong  spine  on  outer  side,  and  frequently  one  of  the  flagella  branched; 
second  pair  with  a long  and  narrow  foliaceous  scale,  its  rigid  outer  margin  ending  in  a small  tooth. 
The  mandibles  have  molar  tubercle  and  cutting  edge,  and  either  have  or  have  not  a palp.  Third 
maxillipeds  pediform.  First  two  pairs  of  trunk-legs  chelate,  the  chelce  of  the  second  pair  generally 
larger  than  those  of  first;  carpus  not  subdivided. 

Key  to  the  Porto  Rican  genera,  of  the  family  Palxmonidse. 


A.  Carapace  with  hepati'c  spine. 

B.  Mandibles  with  a palp.  Body  stout.  Eyes  short  and  thick Bithynis 

B'.  Mandibles  without  a palp.  Body  and  eyes  elongate Urocaris 

A'.  Carapace  without  hepatic  spine.  Mandibles  with  a palp Palsemon 


Genus  BITHYNIS  Philippi. 

Bithynis  Philippi,  Arch.  f.  Naturg.,  xxvi,  1,  p.  161,  1860. 

Palsemon  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xii,  41  (110),  1860. 

Carapace  with  a single  lateral  spine  on  front  margin,  and  behind  it  a second  spine,  on  hepatic 
region.  Rostrum  clentated.  Inner  antenme  with  three  flagella.  Mandibles  with  a three-jointed  palp. 
First  pair  of  feet  slender,  second  pair  much  longer  and  thicker.  Species  usually  fluviatile,  often  attain- 
ing a large  size  and  with  second  pair  of  legs  greatly  developed. 

Key  to  the  Porto  Rican  species  of  the  genus  Bithynis. 


A.  Large  chelipeds  with  palm  cylindrical  or  nearly  so. 

B.  Chelipeds  rough. 

C.  Fingers  of  large  chelipeds  covered  with  a thick  felt-like  coating  of  stout  set* acanthurus 

C'.  Fingers  naked . jamaicensis 

B'.  Chelipeds  smooth savignyi 

A'.  Large  chelipeds  with  palm  swollen  and  compressed,  wider  than  the  carpus olfersii 


Bithynis  jamaicensis  (Herbst). 

Cancer  (Asiacus)  jamaicensis  Herbst,  Natur.  Krabben  u.  Krebse,  ii,  57,  pi.  xxvn,  i.  2,  1792. 

Palemon  jamaicensis  Milne  Edwards,  Hist.  Nat.  Crust.,  ii,  398,  1837. 

Bithynis  jamaicensis  Pocock,  Ann.  Mag.  Nat.  Hist.  (6),  in,  10,  1889. 

Rostrum  about  as  long  as  peduncles  of  inner  antennae;  teeth,  11  to  14  above  and  3 to  5 below; 
upper  margin  strongly  arcuate  above  eyes.  Chelipeds  of  second  pair  equal — rough  in  young  indi- 
viduals, but  provided  with  strong  spines  in  the  old  ones.  Carpus  considerably  shorter  than  merus, 
thickened  in  distal  portion.  Palm  subcylindrical,  slightly  compressed  in  old  specimens,  but  not 
much  thicker  than  contiguous  extremity  of  carpus;  more  than  three  times  as  long  as  wide.  Fingers 
about  as  long  as  palm.  Telson  rounded  at  end,  on  either  side  two  short  movable  spines. 

Length  of  body  of  Porto  Rican  specimen,  21.5  cm. ; length  of  second  cheliped,  24.5  cm. 

Fresh  waters  of  the  Pacific  slope,  from  Lower  California  to  Ecuador;  and  of  the  Atlantic  slope, 
from  Texas  to  Rio  de  Janeiro,  including  the  West  Indies.  Porto  Rican  localities:  Caguas,  Rio  Grande; 
San  Juan  market;  San  Sebastian  (A.  B.  Baker,  coll.);  Arroyo. 

Bithynis  acanthurus  (Wiegmann). 

Palsemon  acanthurus  Wiegmann,  Arch.  f.  Nat.,  ii,  pt.  1,  p.  150,  1836. 

Palemon  forceps  Milne  Edwards,  Hist.  Nat.  Crust.,  ii,  397,  1837. 

Palemon  macrobrachion  Herklots,  Addit.  Faun.  Afr.  Occ.,  p.  15,  1851. 

Palsemon  africanus  Kingsley,  Bull.  Essex  Inst.,  xiv,  p.  107,  1882. 

Bithynis  acanthurus  Rathbun,  Proe.  U.  S.  Nat.  Mus.,  xxii,  No.  1199,  p.  315,  1900. 

Rostrum  a little  variable,  rectilinear  or  slightly  curved  upward,  as  long  as  or  longer  than  antennal 
scales  and  longer  than  stalk  of  inner  antennae;  it  has  8 to  12  teeth  above  and  4 to  7 below.  Second 
pair  of  feet  almost  cylindrical,  equally  developed,  spiny  in  the  old  and  rough  in  the  young;  carpus 
considerably  longer  than  merus;  palm  cylindrical;  fingers  shorter  or  just  as  long  as  palm,  in  the  old 
like  felt;  spines  strong,  arranged  in  longitudinal  series.  Telson  short-pointed,  inner  of  side  teeth 
overreaching  extremity. 
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Length  of  body,  102  mm.;  length  of  large  cheliped,  116.5  mm. 

Known  from  Rio  Grande,  Texas;  Antilles;  Escondido  River,  Nicaragua;  Sabanilla,  United  States 
of  Colombia  (Albatross)-,  Brazil,  as  far  south  as  Rio  Grande  do  Sul;  Panama;  Ecuador;  West  Africa. 
Porto  Rican  localities:  Rio  Bayamon;  San  Juan  market;  Rio  Bayamon,  above  Palo  Seco;  Aguadilla; 
Mayaguez,  in  fresh  water;  Poi.ce;  Isabel  II  Vieques  Island;  Fajardo;  Rio  Arecibo  (Gundlach). 
Common  name,  Noca  (Gundlach). 

Bithynis  olfersii  (Wiegmann). 

Palsemon  olfersii  Wiegmann,  Arch.  f.  Natur.,  n,  pt.  1,  150,  183G:  Ortmann,  Zool.  Jahrb.,  Syst.,  v,  733,  y>l . xi.vii,  f.  8,  1891. 
Palemon  spinimanus  Milne  Edwards,  Hist.  Nat.  Crust.,  ii,  399,  1837. 

Palsemon  spinimanus  von  Martens,  Arch.  f.  Natur.,  xxxv,  pt.  1,  26,  pi.  ii,  £.  3,  1869. 

Palsemon  faustinus  Saussure,  M<5m.  Soc.  Phys.  Hist.  Nat.  Geneve,  xiv.  469  ( 53),  pi.  iv,  f.  30, 1858;  Ortmann,  Zool.  Jahrb.,  Syst., 
V,  734,  1891;  Rev.  Mus.  Paulista,  ii,  213,  1897. 

Palsemon  olfersi  Ortmann,  Rev.  Mus.  Paulista,  ii,  212,  pi.  I,  figs.  10  and  11,  1897. 

RostrUm  as  long  as  or  a little  shorter  than  the  stalk  of  inner  antennte,  shorter  than  antennal 
scale,  arched  above;  13  to  14-  teeth  above,  3 to  5 below.  Chelipeds  of  second  pair  very  unequal.  Carpus 
longer  or  shorter  than  uterus;  carpus  and  merus  distally  swollen.  Palm  strongly  compressed,  oval  or 
oblong-oval,  broader  than  carpus  and  longer  than  broad.  Fingers  widely  gaping  when  flexed;  mov- 
able finger  curved.  Chelipeds  armed  with  spines,  which  are  stronger  and  slightly  curved  on  the  side 
of  flexion  of  segments.  Inner,  outer,  and  lower  surfaces  of  palm  covered  with  felt  and  with  long  hair. 
Telson  pointed,  inner  of  side  spines  longer  than  the  point.  In  the  National  Museum  are  all  grada- 
tions between  the  two  forms  hitherto  known  as  olfersii  and  faustinus.  In  specimens  from  Costa  Rica, 
the  chelipeds  are  very  broad,  palm  a very  little  longer  than  broad,  carpus  much  swollen  and  as  long 
as  width  of  palm,  merus  much  swollen  at  middle  and  1.5  times  as  long  as  carpus.  This  is  the  most 
extreme  form  of  olfersii.  Specimens  from  La  Paz  have  the  cheliped  similar  to  that  figured  by  Ortmann 
(Rev.  Mus.  Paulista,  n,  pi.  i,  f.  10) — the  palm  nearly  twice  as  long  as  broad,  the  carpus  about  two-thirds 
as  long  as  the  palm  and  subequal  to  the  merus.  A specimen  from  Jamaica  represents  the  most  slender 
form  of  the  faustinus  variety.  The  palm  is  2.5  times  as  long  as  broad,  the  carpus  a little  longer  than 
palm  and  1.33  times  as  long  as  merus.  Porto  Rican  specimens  from  Rio  Caguitas  resemble  strongly 
Saussure’s  figure  of  faustinus.  The  rostrum,  however,  does  not  quite  reach  the  extremity  of  the 
antennal  peduncle.  The  following  shows  the  dimensions  of  a number  of  specimens: 


Locality. 

Sex. 

Length 
of  body. 

Length 
of  propo- 
dus  of 
larger 
cheliped. 

Length 
of  palm 
of  larger 
cheliped 
(outer 
margin). 

Width 
of  palm 
(without 
spines). 

Length 
of  carpus. 

Width 
of  carpus. 

Length 
of  merus. 

Width 
of  merus. 

mm. 

min. 

mm. 

mm. 

mm. 

■mm. 

mm. 

i nm. 

Costa  Rica 

Male  . 

51 

23 

11.2 

9 

9 

5. 7 

12. 5 

6 

...do .. 

22.  5 

13.3 

7 9 

‘J.  5 

4.3 

9.7 

4 

1 Cape  St.  Lucas 

...do.. 

49.3 

19 

9.6 

5.2 

8.9 

4.2 

9 

3.6 

( Guadeloupe 

...do .. 

88.5 

44.5 

24.3 

13.5 

20 

8.0 

22.3 

9 

Porto  Rico  (Rio  Caguitas) . . 

. . .do  . . 

71 

44.2 

25 

12 

22.  6 

8 

18.2 

8 

Jamaica 

. . . do  . . 

71.5 

43 

22 

8.7 

22 

6.2 

17 

5.  8 

Porto  Rico;  Rio  Caguitas,  Caguas;  Rio  Grande,  near  mouth  of  Rio  Caguitas;  Rio  Bayamon; 
Mayaguez,  fresh  water;  Arroyo;  Fajardo;  in  the  rivers  about  Bayamon  (Gundlach). 

Also  at  Jamaica  (Albatross);  Haiti  (Saussure,  Ortmann);  Cuba  (von  Martens,  Gibbes);  Santo 
Domingo  (W.  M.  Gabb,  coll. ) ; Dominica  (Pocock);  Tobago  ( F.  A.  Ober,  coll. );  Port  Castries,  St.  Lucia, 
in  small  brook  (Albatross);  Guadeloupe  (Mus.  L.  Guesde) ; Vera  Cruz,  Mexico  (Ortmann);  Escondido 
River,  Nicaragua,  50  miles  from  Bluefields  (C.  W.  Richmond,  coll. );  La  Guaira,  Venezuela  (Lieut.  Wirt 
Robinson,  U.  S.  A.,  coll.);  Rio  de  Janeiro  (von  Martens);  near  Rio  de  Janeiro  (Ortmann);  La  Paz; 
Cape  St.  Lucas;  Costa  Rica;  West  Africa. 

Common  name,  Noca  (Gundlach). 

Bithynis  savig-nyi  ( Bate) . 

Brachycarpv.s  savignyi  Bate,  Challenger  Rept.,  Zool.,  xxiv,  795,  pi.  cxxix,  f.  4,  1888. 

Rostrum  horizontal,  reaching  end  of  antennal  scale;  armed  with  7 teeth  above  (3  of  which  are 
on  carapace)  and  3 below.  Feet  of  second  pair  subequal,  almost  cylindrical,  smooth,  fingers  hairy; 
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carpus  less  than  half  the  length  of  merus,  distally  thickened;  palm  subcylindrical,  slightly  compressed, 
not  much  thicker  than  carpus;  fingers  more  than  half  the  length  of  palm.  Dactyli  of  last  three  pairs 
of  feet  biunguiculate.  Telson  short,  pointed,  on  either  side  with  two  movable  spines,  of  which  the 
inner  overreaches  the  middle  point.  Length,  44  mm. ; length  of  second  cheliped,  41  mm. 

A marine  species,  taken  at  Ponce;  Light-House  Reef,  Arroyo;  Ensenada  Honda,  Culebra. 
Bermudas,  shallow  water  (Bate);  Nassau  (Rankin);  off  Habana,  Cuba,  78  fathoms,  station  2169 
( Albatross );  between  Jamaica  and  Haiti,  23  fathoms,  station  2138  ( Albatross );  Curasao  ( Albatross ). 

Genus  PALiEMON  Fabricius. 

Palsemon  Fabricius,  Suppl.  Entom.  Syst.,  378,  1798. 

Leander  Desmarest,  Ann.  Soc.  Entom.  France  (2),  vn,  87,  1849:  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xii,  If)  (109),  1860. 

Much  like  Bithynis,  but  carapace  armed  with  an  antennal  and  a branchiostegal  spine;  no  hepatic 
spine.  Legs  of  second  pair  not  so  greatly  developed  as  in  Bithynis.  Species  for  the  most  part  marine 
and  of  small  size. 

Key  to  the  Porto  Eicon  species  of  the  genus  Palsernon. 

A.  Rostrum  with  8 or  9 teeth  on  upper  margin,  3 or  4 on  lower  margin.  Antennal  scale  very  broad,  its  spine 

not  reaching  end  of  blade affinis 

A'.  Rostrum  with  11  to  13  teeth  on  upper  margin,  5 to  7 on  lower  margin.  Antennal  scale  very  narrow,  its 

spine  overreaching  blade paulensis 

Palsemon  aflinis  Milne  Edwards. 

Palemon  affinis  Milne  Edwards,  Hist.  Nat.  Crust'.,  n,  391,  1837. 

Palsemon  affinis  Dana,  Crust.  U.  S.  Expl.  Exped.,  I,  584, 1852;  pi.  xxxvm,  f.  5,  1855.  Bate,  Challenger  Rept.  Zool.,  xxiv,  782, 
pi.  cxxviii,  f.  5,  1888. 

Dorsal  crest  beginning  at  middle  of  carapace,  either  horizontal  or  slightly  depressed  at  middle  of 
rostrum  and  ascending  toward  extremity,  reaching  to  or  beyond  end  of  antennal  scale;  armed  with  8 
or  9 teeth,  2 or  3 of  which  are  on  the  carapace;  the  last  tooth  usually  near  tip  of  rostrum  and  separated 
by  a considerable  distance  from  penultimate  tooth;  lower  margin  of  rostrum  with  3 or  4 teeth.  Adult 
Porto  Rican  specimens  are  smaller  than  those  from  New  Zealand  before  me,  and  have  8 to  10  segments 
of  upper  flagellum  of  antennula  united  and  12  to  16  free;  whereas  the  New  Zealand  specimens  have 
12  to  14  united  and  20  to  25  free.  Carapace  of  second  pair  of  feet  reaching  to  or  beyond  the  tip  of  the 
rostrum;  slightly  longer  than  the  palm.  Palm  1.5  times  as  long  as  the  fingers,  not  swollen,  a little 
wider  than  distal  end  of  carpus. 

Length  of  ovigerous  female  from  Fajardo,  Porto  Rico,  35.5  mm.;  length  of  carapace  and  rostrum, 
16.1  mm.;  length  of  rostrum,  8.5  mm. 

Porto  Rico;  Puerto  Real;  Boqueron  Bay;  Arroyo;  Hucares;  Fajardo. 

New  Zealand  (Milne  Edwards,  Dana,  U.  S.  Nat.  Mus.) ; Port  Jackson,  Australia  (Bate);  Bermu- 
das (Heilprin,  Ortmann). 

The  rostrum  of  the  New  Zealand  specimens  in  the  National  Museum  is  almost  horizontal,  but  in 
Porto  Ric-an  specimens  it  resembles  Bate’s  figure  of  an  adult  female  of  approximate  size.  Specimens 
of  Palsemon  squilla  from  Jersey  in  the  National  Museum  have  the  palm  twice  as  long  as  the  lingers. 

Palaemon  paulensis  (Ortmann). 

Leander  paulensis  Ortmann,  Revista  Mus.  Paulista,  u,  192,  pi.  i,  f.  14,  1897. 

Dorsal  crest  beginning  just  in  front  of  middle  of  carapace,  armed  with  11  to  13  teeth,  the  first,  2 or 
3 of  which  are  on  the  carapace  itself;  rostrum  ascending  for  its  distal  two-thirds;  lower  margin  with 
5 to  7 teeth;  as  long  as  or  a little  longer  than  antennal  scales.  The  antennular  peduncle  reaches  a 
little  more  than  half  the  length  of  antennal  scale.  The  outer  flagellum  has  in  the  type  specimens  8 
segments  united  and  12  free;  in  specimens  in  hand  5 to  7 segments  are  united  and  15  to  17  free. 
Antennal  scale  very  narrow,  its  inner  margin  very  oblique;  antero-external  spine  extending  beyond 
blade.  Middle  of  palm  of  second  pair  of  feet  opposite  tip  of  rostrum.  Carpus,  palm,  and  fingers 
subequal  in  length;  the  carpus  may  be  a little  longer  than  the  palm.  The  carpus  increases  in  size 
distally;  the  palm  is  subcylindrical,  slightly  compressed  and  swollen,  wider  than  carpus. 

Length  of  ovigerous  female  from  Marco,  Fla.,  28.5  mm. 
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Specimens  which  I refer  to  this  species  are  from  Marco  and  Punta  Rassa,  Fla.  Some  of  them  nad 
been  recorded  by  Kingsley  as  Palsemonetes  carolinus.  They  differ  from  Ortmann’s  description  and 
figure  in  having  the  posterior  two  of  the  dorsal  teeth  more  separated  than  the  others. 

One  specimen  only  was  taken  in  Porto  Rico,  at  Mayaguez,  with  the  boat  dredge;  it  agrees  in  all 
respects  with  the  Floridian  specimens,  except  that  the  rostrum  is  only  two-thirds  as  long,  having  the 
appearance  of  abnormality. 

Type  locality,  Brazil,  between  the  continent  and  the  island  of  San  Sebastian,  State  of  San  Paulo. 
The  Floridian  and  Porto  Rican  form  may  prove  to  be  distinct  from  the  Brazilian,  but  a compari- 
son of  specimens  is  necessary  to  determine  this  point. 

Genus  UROCARIS  Stimpson. 

Urocaris  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xn,  39  (108),  1860. 

Body  slender,  compressed;  abdomen  long,  sixth  segment  especially  elongate.  Rostrum  above 
cristate,  dentate;  below  straight,  toothless  except  near  tip.  Hepatic  spine  present.  Eye-stalks  long. 
Antennulce  similar  to  those  of  Bithynis.  Mandibles  not  palpigerous.  External  maxillipeds  and  feet 
agreeing  with  those  of  Bithynis. 

Urocaris  long-icaudata  Stimpson. 

Urocaris  longicaudata  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xn,  39  (108),  1860. 

Rostrum  short,  not  reaching  end  of  penult  segment  of  antennular  peduncle;  superior  crest  strongly 
dilated  above  eyes,  arcuate,  seven  to  eight- toothed;  lower  margin  with  a tooth  near  tip.  A long 
rounded  extra-orbital  tooth.  Antennal  scale  longer  than  antennular  peduncle.  First  pair  of  feet 
slender,  reaching  to  tip  of  spine  on  antennal  scale;  carpus  and  propodus  equal.  Second  pair  a little 
stouter,  middle  of  carpus  reaching  tip  of  antennal  scale;  carpus,  palm,  and  fingers  subequal.  Last 
three  pairs  of  feet  very  slender;  dactyli  biunguiculate.  Abdomen  four  or  five  times  as  long  as  cara- 
pace, third  segment  strongly  swollen,  sixth  segment  slender,  as  long  as  carapace. 

Length,  21  mm.;  length  of  carapace  and  rostrum,  5.6  mm.;  of  rostrum,  2.5  mm. 

Mayaguez,  1 specimen;  off  Culebra,  14|  fathoms,  station  6086,  1 specimen. 

Carolina  (Stimpson);  Beaufort,  N.  C.  (Kingsley);  Marco  Pass  and  Charlotte  Harbor,  Fla.  (Kings- 
ley); Andros  Bank,  Bahamas  (F.  Stearns,  coll.);  Punta  Rassa,  Fla.,  1 fathom  (H.  Hemphill,  coll.); 
Sarasota  Bay,  Fla.,  one-half  fathom  (H.  Hemphill,  coll.) ; Marco,  Fla.,  one-third  fathom,  among  sponges 
(PI.  Hemphill,  coll.);  Marco  (Grampus)-,  Gulf  of  Mexico,  30  fathoms,  station  2405  (Albatross) ; Jamaica 
(Alfyitross) ; off  Cape  Catoche,  Yucatan,  24  fathoms,  station  2365  (Albatross)-,  off  Jacuma,  Parahyba, 
Brazil,  15  feet  (Branner- Agassiz  Exped.,  1899). 

Family  GNATHOPHYLLIDtE  Kingsley,  (Gnathophyllinae)  1879;  Ortmann,  1890. 

Rostrum  short,  compressed,  toothed.  Mandibles  without  a cutting  edge  and  without  palp. 
Third  segment  of  outer  maxilliped  strikingly  broad;  both  the  following  segments  are  small.  First 
two  pairs  of  feet  chelate,  the  first  pair  feeble,  the  second  strong.  Contains  only  one  genus: 

Genus  GNATHOPHYLLUM  Latreille. 

Gnathophyllum  Latreille,  Nouv.  Diet.  Hist.  Nat.,  2d  ed.,  xxx,  72,  1819  ( Gnatophyttum );  Cuvier’s  Regne  Aniru.,  2d  ed.,  iv, 
96,  1829. 

Drirno  Risso,  Hist.  Nat.  Eur.  Merid.,  v,  70,  1829. 

Gnathophyllum  americanum  Guerin. 

Gnathophyllum  americanum  GuCrin,  in  La  Sagra’s  Hist.  Cuba,  vn,  p.  xx,  1857;  atlas,  viii,  pi.  11,  f.  14. 

Gnathophyllum  fasciolatum  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xn,  28  ( 97),  1860;  Haswell,  Cat.  Austral.  Crust.,  181,  1882. 
Gnathophyllum  zebra  Richters,  Meeresfauna  Mauritius  u.  d.  Seychellen,  161,  pi.  xvii,  figs.  18-20  and  22,  1880. 

? Gnathophyllum  pallidum  Ortmann,  Zool.  Jahrb.,  Syst.,  v,  537,  1890. 

Body  thick.  Carapace  obtusely  carinate  dorsally,  carina.  obsolete  posteriorly,  and  anteriorly 
continuous  with  rostrum.  Rostrum  not  reaching  apex  of  antepenultimate  segment  of  antennular 
peduncles,  obliquely  truncate  above,  a little  concave,  and  five  to  six-toothed,  the  extremity  acute,  the 
lateral  carime  situated  near  inferior  margin,  which  has  a very  small  tooth  near  tip.  Eyes  rather  large, 
having  a prominent,  conical,  obtuse  protuberance,  pigmented  with  black,  arising  from  upper  part  of 
cornea.  Caudal  segment  armed  with  two  marginal  spines  toward  extremity  and  two  long  spines  at 
extremity.  Body  marked  with  ten  to  sixteen  linear  transverse  bands  of  color;  legs  with  a band  of 
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same  color  on  ischial,  meral,  and  propodal  joints.  Specimens  which  have  been  long  in  alcohol 
show  no  stripes. 

Length,  about  11  mm. 

Boqueron  Bay;  Playa  de  Ponce;  Arroyo.  Port  Jackson,  Australia  (Stimpson);  Port  Stephens, 
Australia  (Haswell);  Fouquets,  Mauritius  (Richters) ; Tahiti  (Ortmann) ; Cuba  (Guerin);  St.  Thomas, 
West  Indies  ( Albatross );  Gulf  of  Mexico,  26  to  27  fathoms,  stations  2372,  2374  ( Albatross );  Bermudas 
(G.  B.  Goode,  coll.). 

Family  PASIPHiElD^  Kingsley,  1878. 

Rostrum  small  or  obsolete;  mandibular  palp  two  or  one-jointed  or  wanting.  Trunk-legs  with 
exopods.  Third,  fourth,  and  fifth  pairs  inferior  in  size  to  the  two  pairs  of  chelipeds,  the  fourth  being 
generally  smallest  of  all. 

LEPTOCHELA  Stimpson,  1860. 

Leptochela  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  xn,  42  (111),  1860. 

Carapace  partially  cristate;  lateral  walls  and  margin  destitute  of  spines.  First  pair  of  antennae 
biflagellate.  Mandibles  with  a short  one-jointed  palp.  Second  maxillipeds  not  pediform,  the  last 
joint  armed  with  long  spines  or  hairs.  First  and  second  pairs  of  feet  compressed,  chelate,  slender, 
with  long  parallel  digits.  Three  posterior  pairs  short.  Pleon  with  the  fifth  segment  more  or  less 
abruptly  curved.  Telson  long,  narrow,  and  tapering. 

Key  to  the  Porto  Rican  species  of  the  genus  Leptochela. 


A.  Orbits  entire.  Carina  of  fifth  abdominal  segment  dentate carinata 

A'.  Orbits  serrate  or  spinulons.  Carina  of  fifth  abdominal  segment  entire serratorbita 


Leptochela  carinata  Ortmann. 

Leptochela  carinata  Ortmann,  Dec.  u.  Schiz.  Plankton  Exped.,  41,  pi.  iv,  f.  1,  1893. 

Anterior  portion  of  carapace  with  a median  crest  extending  to  point  of  rostrum;  in  females  this 
crest  extends  the  length  of  the  carapace,-  and  there  is  also  a sharp  lateral  crest,  slightly  curved,  but 
subparallel  to  median,  and  not  far  from  it,  and  reaching  from  orbit  nearly  to  posterior  margin.  In  the 
males  the  median  carina  is  on  anterior  half  only,  and  there  is  only  a faint  indication  of  the  lateral 
carinse.  Rostrum  shorter  than  eye-stalks,  deflexed.  Orbits  entire.  Antennular  peduncles  reaching  to 
middle  of  antennal  scale.  Fingers  of  first  and  second  pair  of  feet  about  as  long  as  or  a little  longer 
than  palm;  palm  1.5  times  as  long  as  carpus.  Fourth  abdominal  segment  carinated  in  its  posterior 
half;  fifth  segment  carinated  throughout  its  length,  the  carina  cut  into  four  triangular  teeth;  sixth 
segment  with  a median  spine  or  tubercle  at  its  anterior  extremity.  Telson  with  an  anterior  submedian 
pair  of  spinules  and  three  lateral  marginal  pairs,  equidistant,  the  first  pair  opposite  the  submedian 
pair,  the  second  pair  at  middle  of  margin,  and  third  pair  at  extremity. 

Length  of  egg-bearing  female,  west  Florida,  28  mm.;  length  of  carapace  and  rostrum,  7.8  mm. 

Off  Vieques,  6 to  14  fathoms,  stations  6084,  6085,  6096,  3 specimens;  off  Culebra,  15  fathoms, 
station  6093,  1 specimen.  Off  mouth  of  Tocantins,  Brazil,  depth  50  to  100  meters  (type  locality) ; Rum 
Cay,  Bahamas  (Albatross) ; Gulf  of  Mexico,  19  fathoms,  station  5084  (schooner  Grampus). 

Leptochela  serratorbita  Bate. 

Leptochela  serratorbita  Bate,  Challenger  Rept.,  Zool.,  xxiv,  859,  pi.  cxxxix,  f.  1,  1888. 

Abdomen  more  than  2.75  times  as  long  as  the  carapace.  Anterior  half  of  the  carapace  carinated; 
rostrum  almost  horizontal,  as  long  as  or  longer  than  the  eye-stalks,  orbits  finely  serrated  or  spinulous, 
antennal  scale  shorter  than  in  carinata,  the  antennular  peduncle  reaching  beyond  middle  of  scale. 
Fingers  of  both  first  and  second  pairs  of  feet  a little  longer  than  palm,  which  is  only  a trifle  longer 
than  carpus.  Fourth  and  fifth  segments  of  abdomen  carinated,  entire;  sixth  segment  with  an  anterior 
median  tubercle,  and  a posterior  spine  either  side  of  middle.  Telson  with  an  anterior  submedian 
pair  of  spines  and  three  lateral  marginal  pairs,  of  which  the  anterior  pair  is  at  the  anterior  fourth, 
the  second  pair  at  the  middle,  the  third  pair  near  posterior  extremity. 

Length  of  female,  Key  West,  18  mm.;  length  of  carapace  and  rostrum,  4.7  mm. 

Off  Vieques,  15  fathoms,  station  6091,  1 specimen;  off  Culebra,  15  fathoms,  station  6093,  4 
specimens.  St.  Thomas,  W.  I.,  shallow  water  (type  locality);  St.  Thomas  (Albatross);  Key  West, 
taken  at  surface  by  electric  light  (Albatross) . 
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TO  PORTO  RICO. 


By  JAMES  E.  BENEDICT, 

Assistant  Curator  of  Marine  In  vertebrates,  U.  S.  National  Museum. 


In  classification  the  Anonmran  crabs  occupy  a shadowy  place  between  the 
Brachyura  and  the  Macrura.  In  some  systematic  works  in  recent  years  the  Anomura 
have  been  divided  between  these  subdivisions  under  the  names  Brachyura  a/nomaUa 
and  Macrura  anornalia.  This  does  not,  however,  change  the  group  from  its  inter- 
mediate position,  nor,  indeed,  do  more  than  indicate  the  value  of  its  characters  in 
the  mind  of  an  author. 

The  Anomura  are  found  in  all  seas,  though  the  distribution  is  by  no  means  even, 
by  far  the  larger  number  being  found  in  the  tropical  and  subtropical  belts.  The  family 
LitJwdidm  is  most  numerously  represented  in  the  North  Pacific  Ocean.  The  hermit 
crabs  are  the  best-known  members  of  the  Anomuran  group;  common  in  all  latitudes, 
usually  from  the  shore  line  to  considerable  depths,  they  present  the  variations  of 
form  that  a world-wide  distribution  naturally  gives.  The  soft  and  unprotected 
abdomen  compels  them  to  find  something  with  which  to  cover  it,  and  we  find  them 
in  shells  and  sponges  or  overgrown  with  polvzoa  or  anemones.  The  great  majority 
live  in  the  dead  shells  of  mollusks,  changing  from  one  shell  to  another  as  they  grow 
or  when  for  any  reason  they  have  occasion  to  seek  another  house. 

The  necessity  of  changing  shells  as  the  crab  grows  is  done  away  with  in  a curious 
manner  in  the  case  of  some  species.  A hydroid  envelops  the  shell  and  grows  with 
the  crab,  or  a sea  anemone  plants  itself  on  the  shell  and  covers  it  on  all  sides  except 
the  mouth,  growing  in  the  form  which  will  furnish  the  best  protection.  In  return 
for  this  kindly  act  the  crab  furnishes  motive  power  for  an  otherwise  stationary 
animal.  One  thing  leads  to  another,  and  we  often  find  the  sea  anemone  and  crab  in 
close  contact;  the  shell  having,  as  it  were,  fitted  the  anemone  to  the  crab,  had  lost  its 
usefulness  and  been  dissolved  by  one  or  the  other  of  its  captors.  In  the  North 
Pacific  the  Albatross  dredged  many  hermits  living  in  sponges,  the  size  of  the  sponge 
being  disproportionately  great  to  that  of  the  crab.  Here  also  the  original  home  of 
the  crab  was  in  a shell,  the  shell  in  time  being  overgrown  with  a sponge. 

When  the  hermits  move  about  they  protrude  their  chelipeds  or  hands  and  the 
first  two  pairs  of  ambulatory  feet;  the  posterior  two  pairs  are  very  much  reduced  in 
size;  their  function  as  ambulatory  feet  is  a thing  of  the  past.  In  the  Anomura 
the  fifth  pair  are  always  more  or  less  modified;  in  some  the  fourth  pair  are 
equally  so,  as  in  the  hermits.  The  Dromias  have  the  fourth  and  fifth  pairs  reduced 
in  size  and  furnished  with  a small  hook-like  nail.  By  means  of  these  modifications 
they  are  able  to  hold  sponges  or  shells  over  their  backs.  In  the  Porcdlanidie  the 
fifth  pair  are  small  and  elevated  so  that  they  rest  on  the  carapace.  In  the  Lithodida \ 

131 


132 


BULLETIN  OF  THE  UNITED  STATES  FISH  COMMISSION. 


or  Anonmran  spider  crabs,  the  fifth  pair  are  very  small  and  are  folded  under  the 
carapace,  so  that  this  family  presents  to  the  eye  but  four  pairs  of  legs,  a character 
which  easily  distinguishes  it  from  any  other  family  of  Decapods. 

The  Anonmran  col  lection  made  by  the  Fish  Commission  expedition  to  Porto  Rico 
in  the  winter  of  1898-99,  on  the  steamer  Fish  Ilawk,  contains  9 species  believed  to- 
be  new,  a total  of  53  species  being  described.  The  most  interesting  feature  of  the 
collection  is  the  number  of  new  species  of  hermit  crabs  of  the  genus  Paguristes  and 
that  group  of  the  genus  to  which  Paguristes  depresms  belongs.  Stimpson  described 
this  species  in  1859,  from  specimens  dredged  by  Dr.  Gill  at  St.  Thomas.  A.  Milne- 
Ed wards  and  Bouvier  described  6 species  from  the  Blake  dredgings,  and  here  5 
additional  species  are  now  presented  as  new.  Most  of  them  live  in  shells  with  rather 
narrow  openings  and  show  the  modifications  described  by  Stimpson,  which  result 
from  narrow  quarters.  It  is  true  of  these  species,  as  well  as  of  P.  depresses,  that  they 
have  “all  of  the  generic  peculiarities  of  Paguristes. ” 

In  this  report  it  was  thought  best  not  to  confine  the  descriptions  to  the  species 
actually  taken  by  the  expedition,  but  to  add  descriptions  of  the  more  common  species 
which  are  not  in  this  or  other  Porto  Rican  collections,  vet  arc  likely  to  occur  there. 

Figures  of  many  species  of  Anomura  of  the  West  Indian  region  are  inaccessible 
or  altogether  lacking.  While  this  lack  has  not  been  supplied,  a beginning  has  been 
made,  26  species  being  here  figured. 

All  of  the  figures  were  drawn  by  Miss  Annie  A.  McKnew,  except  figs.  2 and  3, 
plate  5. 

Genus  DROMIA. 

Dromia  erythropus  (G.  Edwards). 

Cancer  marinus  chclis  rubris  Catesby,  Nat.  Hist.  Carolina,  Florida,  and  the  Bahama  Islands,  n,  87,  pi.  xxxvn,  1743. 

Cancer  erythropus  Edwards,  Catalogue  ol  Animals  in  Catesby’s  Natural  Hist,  of  Carolina,  with  the  Linnsean  names, 
1771.  ( Teste  M.  J.  Rathbun.) 

Dromia  lator  H.  M.  Edwards,  Hist.  Nat.  des  Crust.,  II,  174,  1837. 

Dromia  erythropus  M.  J.  Rathbun,  Annals  of  the  Institute  of  Jamaica,  vol.  I,  No.  1,  p.  39,  1897. 

The  front  is  tridentate,  the  inner  angles  of  the  orbits  farming  two  and  the  rostral  point  the 
third,  which  is  about  as  far  below  the  line  of  the  orbital  angles  as  they  are  separated  from  each  other. 
There  are  five  teeth  on  the  antero-lateral  margin,  including  the  one  at  the  outer  angle  of  the  eye. 
The  carapace  is  very  convex  in  all  directions,  much  broader  than  long;  it  is  covered  with  a coat  of 
short  bristles,  which  altogether  conceal  the  substance  of  the  shell.  The  chelipeds  are  similarly 
covered,  only  the  tips  of  the  fingers  being  exposed.  The  chelipeds  and  the  first  and  second  pairs  of 
ambulatory  feet  are  stout  and  strong,  folding  in  close  to  the  body;  the  fourth  pair  are  the  shortest; 
the  fifth  pair  rest  on  the  posterior  portion  of  the  carapace.  Both  the  fourth  and  fifth  are  much 
flattened  and  are  subchelate. 

This  crab  is  found  in  shallow  water  throughout  the  West  Indian  region.  The  carapace  of  one  at 
hand  measures  67  mm.  in  length  and  84  in  breadth. 

Genus  DROMIDIA. 

Dromidia  antillensis  Stimpson. 

Dromidia  antillensis  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn,  p.  71,  March,  1859. 

The  front  of  this  species  is  very  much  as  in  Dromia  erythropus.  The  carapace  is  longer  than 
wide;  teeth  of  the  antero-lateral  margin  are  little  more  than  enlarged  granules,  with  the  exception  of 
the  one  behind  the  cervical  suture.  The  outer  angle  of  the  eye  is  produced,  but  is  not  tooth-like.  The 
fourth  and  fifth  pairs  of  feet  are  subchelate.  Carapace  and  feet  are  covered  with  a dense  coat  of  short 
bristles,  only  the  tips  of  the  fingers  showing.  This  crab  carries  over  its  carapace  a growing  sponge, 
with  a cavity  beneath  into  which  the  carapace  fits.  Under  these  conditions  sponges  are  sometimes 
seen  to  move  about,  to  the  astonishment  of  those  unacquainted  with  this  bit  of  natural  history. 

Porto  Rico.  Collected  by  Mr.  G.  M.  Gray.  Mayaguez,  station  6093. 
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Genus  HYPOCONCHA. 

Hypoconcha  sabulosa  (Ilerbst). 

Cancer  sabulosa  Herbst,  n,  p.  57,  pi.  48,  figs.  2 and  3,  1799. 

Hypoconcha  sabulosa  Gufirin,  Rev.  et  Mag.  Zool.  (2),  vi,  p.  333,  pi.  5,  1854.  Stimpson,  Proc.  Arad.  Nat.  Sci.  Phila.  1858,  p.  226; 
also  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn,  p.  72,  March,  1859. 

This  and  the  following  species  are  very  much  alike  and  have  similar  habits.  The  front  and  lateral 
margins  are  expanded,  covering  the  eyes  and  all  parts  of  the  head  except  the  flagella  of  the  antennae; 
the  middle  surface  is  very  thin  and  membranous.  There  is  but  little  hair  on  the  surface  of  the 
specimens  examined;  the  margin  is  heavily  fringed  with  bristles  and  armed  with  a number  of  white 
spines.  In  outline  this  species  is  a little  flattened  in  front  and  there  is  a large  notch  on  the  median 
line;  tb  -re  are  no  notches  over  the  antennae;  the  sides  are  a little  flattened,  but  are  not  concave  as  in 
1 lerbst’s  figure.  The  fourth  and  fifth  pairs  of  feet  are  prehensile  without  being  subchelate  as  in  Dromia. 
The  shape  of  this  crab  has,  like  that  of  the  hermit  crabs,  been  modified  to  suit  its  dwelling  or  protective 
covering,  for  it  holds  over  its  carapace  the  valve  of  some  lamellibranch,  holding  on  by  some  of  its 
posterior  feet  and  perhaps,  as  Dr.  Stimpson  suggested,  by  the  angular  abdomen  inserted  under  the  hinge. 

Herbst’s  specimens  were  from  Africa,  while  the  other  writers  have  all  had  them  from  the  West 
Indian  region,  and  it  is  not  unlikely  that  the  African  species  may  prove  to  be  the  true  sabulosa  and 
that  the  species  in  hand  may  differ  more  from  that  than  from  II.  arcuata. 

Length  of  an  individual,  11.5  mm. 

Hypoconcha  arcuata  Stimpson. 

Hypoconcha  arcuata  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn,  p.  72,  March,  1859. 

In  comparison  with  II.  sabulosa  this  species  is  more  evenly  rounded  in  front  and  on  the  sides; 
there  is  a deep  fissure  on  the  middle  of  the  front  rather  than  a notch;  there  are  slight  notches  above 
the  antennae;  the  white  spines  that  arm  the  border  are  smaller  and  more  numerous. 

Length,  115  mm.;  width,  11.8  mm. 

Genus  PETROLISTHES. 

Petrolisthes  sexspinosus  (Gibbes). 

Porcdlana  scxspinosa  Gibbes,  Proc.  Amer.  Assoc,  for  Adv.  of  Science,  in,  1850,  p.  190. 

Petrolisthes  sexspinosus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  p.  227.  Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.  1879,  p.  405. 

The  front  is  produced,  triangular.  The  carapace  is  crossed  by  numerous  rugose  and  ciliated  lines; 
similar  lines  cross  the  chelipeds  diagonally.  Four  large  triangular,  spine-pointed  teeth  arm  the  inner 
margin  of  the  carpus. 

Many  specimens  of  this  species  were  taken  at  Ensenada  Honda,  Culebra;  some  agree  well  with 
specimens  from  Florida,  others  have  a row  of  four  or  five  spines  on  the  movable  finger  of  the  hand. 
At  first  the  spiny-fingered  variety  seemed  to  be  specifically  distinct,  as  the  color  was  different;  after- 
wards the  spines  were  found  on  specimens  of  all  varieties  of  color.  The  larger  and  more  numerous 
specimens  are  purple  and  white,  the  ridges  taking  the  color  while  the  intermediate  spaces  are  occupied 
by  the  cilia,  which  under  a lens  become  white  plumes.  In  another  variety  the  purple  is  changed  to 
red,  and  in  these  there  is  likely  to  be  a double  cross  on  the  carapace,  caused  by  a line  or  light  streak 
running  from  the  rostrum  to  the  posterior  margin,  and  two  transverse  lines,  one  between  the  eyes  and 
one  near  the  center;  specimens  with  this  color  are  more  likely  to  have  the  spiny  fingers  than  the 
larger  purple  and  white  ones.  , 

Common  throughout  the  West  Indies  and  southern  coast  of  the  United  States;  Porto  Rico,  at  San 
Juan,  Boqueron,  Ensenada  Honda  (Culebra),  Mayaguez  Harbor,  Caballo  Blanco  Reef,  and  other 
localities;  stations  6075  and  6065.  Length,  7.5  run.;  width,  6.5  mm. 

Petrolisthes  armatus  (Gibbes). 

Porcellaha  armata  Gibbes,  Proc.  Amer.  Assoe.  for  Advancement  of  Science,  in,  1850,  p.  190. 

Porccllana  gundlachii  Guerin,  in  La  Sagra’s  Hist,  of  Cuba,  vm  (Atlas),  1855,  Artieulata,  pi.  ir,  fig.  6. 

Petrolisthes  armatus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  p.  227.  Kingsley,  Proc.  Acad.  N it.  Sci.  Phila.  1879,  p.  406. 

The  front  is  obtuse  and  but  little  produced.  The  carapace  is  crossed  by  numerous  broken  lines  of 
minute  ridges.  The  chelipeds  are  long;  the  carpus  has  three  equidistant  teeth  on  inner  margin  and 
four  or  five  curved  teeth  on  outer  margin.  The  hand  has  a line  of  spinules  on  the  lower  margin; 
in  some  specimens  the  spinules  are  wanting;  surface  of  hand  roughened  by  short  lines  of  granules. 
San  Juan  and  Boqueron  Bay.  Length,  9.5  mm.;  width,  9 mm. 
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Petrolisth.es  tridentatus  Stimpson.  Plate  3,  fig.  2. 

Petrolisthes  tridentatus  Stimpson,  Annals  Lyc.Nat.  Hist. New  York,  vn  (March,  1859), p.  75,  pi.  i, fig.  4. 

The  rostral  lobe  of  the  front  is  broad  and  triangular,  the  lateral  lobes  or  teeth  are  well  separated 
from  the  median  lobe  and  markedly  divergent.  The  chelipeds  are  large,  glabrous  to  the  eye, 
minutely  rugose  under  a lens.  There  are  no  teeth  or  spines  anywhere,  with  the  exception  of  a rounded 
tooth  on  the  inner  distal  angle  of  the  merus  and  a small  sharp,  curved  spine  on  distal  angle  of  carpus. 
The  inner  margin  of  carpus  is  thin  and  slightly  produced;  outer  margin  marked  with  enlarged  rugie. 

P.  tridentatus  has  been  taken  at  St.  Thomas,  Barbadoes  (types),  and  Trinidad. 

Petrolisthes  mar ginatus  Stimpson.  Plate  3,  fig.  1. 

Petrolisthes  marginatus  Stimpson,  Annals  of  the  Lyceum  of  Nat.  Hist,  of  New  York,  vn  (1859),  p.  74. 

The  outline  of  the  front  from  the  median  lobe  to  the  angle  of  the  orbit  is  straight;  the  median 
lobe  is  rounded  and  deflexed.  The  carapace  is  pubescent.  The  chelipeds  are  not  so  slender  as  in 
P.  armatus;  there  are  four  sharp  teeth  on  the  inner  margin  of  the  carpus;  in  the  center  is  a row  of  small 
round  tubercles;  a row'  of  more  flattened  tubercles  arm  the  outer  margin.  A ridge  runs  from  the  gape 
of  the  fingers  to  the  anterior  angle  of  the  carpus;  the  low'er  margin  of  the  hand  is  armed  with  spinules. 
The  color  of  the  specimen  when  it  first  reached  the  Museum  was  pink.  Stimpson  gives  the  color  as 
‘ 1 a deep  purplish  crimson.  ’ ’ The  ambulatory  feet  were  lost  from  the  single  specimen.  Taken  at  Ponce. 

Petrolisthes  quadratus,  new  species.  Plate  3,  fig.  4. 

The  front  is  thin,  produced  to  an  angle  in  the  middle.  A deep  depression  reaches  the  apex  from 
between  the  protuberances  of  the  gastric  region ; the  orl  fits  are  raised  and  a depression  extends  to  the 
inner  angle  of  the  orbit  from  a point  at  the  side  of  the  gastric  protuberances.  There  is  a small  protuber- 
ance on  the  gastric  region  behind  the  eye.  There  is  only  a slight  emargination  of  the  carapace  where 
the  cervical  groove  meets  the  side.  The  sides  of  the  carapace  are  parallel;  near  the  margin  there  are 
rugose  lines,  becoming  coarser  on  the  shoulder.  The  rneral  segments  of  the  ambulatory  feet  are  rugose; 
there  are  no  spines  anywhere  except  under  the  dactyl.  The  right  cheliped  is  wanting;  the  left  is 
large  and  strongly  granulated.  There  are  two  slight  longitudinal  depressions  and  three  resulting 
ridges  on  the  carpus;  the  marginal  granules  are  a little  enlarged.  There  is  a sulcus  on  the  movable 
finger  and  a slight  one  near  the  crest  of  the  palm.  The  fingers  are  pubescent  on  the  inner  surface  near 
the  prehensile  edges.  There  are  no  spines  or  teeth  on  the  chelipeds. 

Reefs  at  Ponce.  One  specimen.  Length  of  carapace,  5 m.;  width,  5.5  mm. 

Petrolisthes  nodosus  Streets. 

Petrolisthes  nodosus  Streets,  Proc.  Acad.  Nat.  Sci.  Phila.,  xxiv, p.  138, 1872. 

The  following  is  from  the  original  description:  “The  carapace  is  broadly  ovate,  about  as  broad  as 
long.  The  anterior  portion  is  nodulated;  the  nodules  are  arranged  in  a semicircular  manner  trans- 
versely across  the  dorsum  from  one  hepatic  region  to  the  other.  The  posterior  portion  of  the  carapace 
is  distinctly  imbricated.  The  front  is  prominent  and  deeply  tridentate;  the  middle  tooth  is  the  largest 
and  triangular  in  shape  and  very  slightly  more  prominent  than  the  lateral  ones.  The  carpus  is  shorter 
than  the  hand.  The  anterior  margin  is  arihed  with  four  large,  serrated,  and  imbricated  teeth;  the  two 
middle  ones'are  the  largest  and  are  united  at  their  bases;  the  external  tooth  is  smallest.” 

Petrolisthes  jugosus  Streets. 

Petrolisthes  jugosus  Streets,  Proc.  Acad.  Nat.  Sci.  Phila.  1872,  p.  134.  Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.  1879,  p.  405. 

The  carapace  is  about  as  broad  as  long;  the  front  is  evenly  convex  from  orbit  to  orbit  when  seen 
from  above;  in  front  it  shows  a V-shaped  depression  on  the  median  line.  The  cervical  groove  is 
strongly  marked;  there  is  a paired  tubercle  on  the  side  of  the  gastric  region  formed  in  part  by  a 
depression  between  this  point  and  the  raised  margin  of  the  orbit.  The  chelipeds  are  rather  short  for 
the  genus;  the  carpus  has  a U-shaped  sulcus  on  its  upper  surface;  the  opening  of  the  U is  on  the 
proximal  end;  the  ridge  within  the  U and  the  ridges  on  each  side  are  crossed  diagonally  by  numerous 
raised  lines;  the  anterior  margin  is  armed  with  four  teeth  graded  in  size,  the  largest  being  on  the 
proximal  end.  The  hand  is  roughened  with  rather  coarse  granules;  the  lower  margin  is  carinate. 

The  collection  contains  several  specimens  which  I refer  to  this  species;  they  are  specifically 
identical  with  Mr.  Kingsley’s  specimen  from  Key  West,  with  which  they  have  been  compared.  The 
Museum  collection  contains  a number  from  St.  Thomas.  The  Porto  Rico  expedition  obtained  several 
specimens  at  Oaballo  Blanco  Reef  and  at  Ponce. 
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Petrolisthes  ? amoenus  (Guerin).  Plate  3,  fig.  3. 

Porcellana  amcma  Gu6rin,  in  La  Sagra’s  History  of  Cuba,  viii,  Atlas,  pi.  ii,  fig.  2,  “1855.” 

The  front  is  in  the  form  of  an  obtuse  angle ; it  has  a deep  depression  front  the  apex  along  the 
median  line  to  a line  which  curves  from  the  slight  protuberances  of  the  gastric  region  to  the  shoulder 
where  the  cervical  suture  begins;  the  sides  of  the  front  are  denticulated;  there  is  a spine  on  the  orbit 
and  one  at  the  shoulder.  The  carapace  is  without  rugse;  a lens  discloses  a slight  pubescence  over  the 
entire  surface  but  becoming  a little  more  marked  near  the  front;  it  is  longer  than  broad,  measuring 
from  the  apex  of  the  rostral  projection;  the  areolations  are  very  indistinct.  The  left  cheliped  is 
wanting,  the  right  is  smooth  to  the  eye;  the  hand  is  granulose  under  a lens,  the  carpus  is  minutely 
rugose.  The  carpus  is  armed  with  four  teeth  on  the  inner  margin  very  much  like  those  of  P.  sexspi- 
nosus;  it  also  has  a row  of  four  or  live  much  smaller  ones  on  the  outer  margin.  The  hand  is  marked  by 
a row  of  spines  on  the  lower  margin  of  the  palm,  by  a carina  on  its  crest,  and  by  a sulcus  which  runs 
the  length  of  the  linger.  The  dactyls  of  the  ambulatory  feet  are  spiny  below  and  the  merus  has  a 
line  of  four  or  five  spines  above.  This  species  is  readily  distinguished  from  P.  sexspinosus  by  the  lack 
of  coarse  rugse  on  the  carapace  and  chelipeds. 

A single  specimen  from  the  reefs  at  Ponce,  Porto  Rico.  Its  identification  with  La  Sagra’s  speci- 
mens from  Cuba  is  by  no  means  complete,  but  the  general  characters  are  there.  Guerin’s  figure 
would  indicate  that  P.  amoenus  was  much  like  P.  sexspinosus  in  color. 

Genus  PISOSOMA. 

Pisosoma  glabra  Kingsley.  Plate  3,  fig.  5. 

Pisosoma  glabra  Kingsley,  Proe.  Acad.  Nat.  Sci.  Phila.,  p.  406,  pi.  xiv,  fig.  2,  1879. 

The  front  is  broad,  slightly  emarginate;  the  middle  is  a little  in  advance  of  the  inner  angles  of 
the  orbits.  In  general,  the  surface  of  the  carapace  is  smooth,  though  slightly  rugose  near  the  posterior 
angles.  The  chelipeds  are  short  and  stout,  subequal.  When  the  hand  is  drawn  back  under  the  thin 
inner  edge  of  the  carpus,  a large  tooth-like  projection  nearly  reaches  the  line  of  the  inner  base  of  the 
dactyl  and  the  carpus.  The  margin  is  further  divided  up  by  three  other  toothlike  lobes;  a line  drawn 
from  the  ends  of  the  lobes  at  the  extremes  of  the  margin  shows  the  middle  lobes  in  advance;  the  outer 
margin  is  armed  with  aline  of  sharp  granules;  parallel  to  this  is  another  line  of  like  granules,  but 
smaller  in  size  and  shorter  in  length  of  line.  The  hand  is  more  triangular  than  in  P.  angusiifrons 
or  P.  serralu. 

There  was  but  one  specimen  in  the  Porto  Rico  collection.  This  agrees  well  with  the  type  from 
which  the  figure  was  made.  The  exact  locality  is  not  given  on  the  label. 

Pisosoma  angustifrons,  new  species.  Plate  3,  fig.  6. 

Tins  species  is  much  like  P.  greeleyi  Rathbun.1  It  differs  in  having  a rougher  carapace;  the  sides 
are  less  arcuate.  The  right  cheliped  is  stout  and  larger  than  the  left.  The  carpus  has  numerous  large 
and  well  separated  granules  evenly  distributed  on  its  upper  surface;  the  granules  on  the  carpus  of 
P.  greeleyi  are  crowded  on  the  outer  margin.  The  inner  margins  of  the  carpus  in  P.  angusiifrons  is  armed 
with  four  blunt  teeth,  one  of  which  has  a double  point,  otherwise  the  teeth  are  even  in  size  and  similar 
in  shape.  P.  greeleyi  has  but  three  granulated  teeth,  uneven  in  size.  The  hand  of  the  latter  is  granu- 
lated; the  granules  are  not  arranged  in  rows;  in  P.  angustifrons  there  are  two  prominent  rows  of 
granules  on  the  palm. 

One  specimen  from  Trinidad  in  the  Albatross  collection. 

Pisosoma  serrata,  new  species.  Plate  3,  fig.  7. 

The  front  is  a little  advanced  in  the  middle,  otherwise  it  is  rectangular  in  appearance.  The  orbits 
are  deeper  than  in  P.  angustifrons.  The  carapace  is  convex  in  both  directions  and  is  rugose  near  the 
lateral  and  posterior  margins.  The  branchial  and  other  depressions  are  slight.  The  chelipeds  are 
stout  and  unequal.  The  thin  inner  margin  of  the  carpus  is  incised;  three  notches  divide  it  into  teeth, 
which  are  again  divided  into  two  or  more  points;  the  surface  near  the  margin  is  set  with  large,  rounded 


1 Proe.  Wash.  Acad,  Sci.,  n,p.  147,  pi.  vnr,  tig.  4, 1900. 
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granules,  while  the  surface  near  the  opposite  margin  is  set  with  ridges  and  compressed  granules,  which 
appear  like  little  disks  on  edge.  The  granules  of  the  middle  of  the  carpus  are  very  much  depressed. 
The  surface  of  the  palm  is  thickly  set  with  coarse  granules;  near  the  crest  the  granules  are  smaller. 
The  elevated  portion  of  the  crest  is  longer  than  in  P.  glabra  and  about  the  same  as  in  V.  angnstifrons. 
On  corals  at  Mayaguez. 

This  species,  like  all  others  of  the  genus  that  I have  seen,  is  small,  the  larger  specimens  not 
measuring  more  than  5 mm.  in  width. 

Genus  PACHYCHELES. 

Pachycheles  rugimanus  A.  Milne-Edwards.  Plate  3,  fig.  9. 

Parity  elides  rugimanus  A.  Milne-Edwards,  Bull.  Mns.  Comp.  Zool.,  vin,  p.  3G,  1880-81. 

The  outline  of  the  frontal  margin  as  seen  from  above  is  nearly  straight;  from  in  front  the  margin 
dips  down  in  a v at.  the  median  line.  The  orbits  are  raised,  forming  a depression  behind  the  margin. 
The  chelipeds  are  subequal;  the  inner  margins  of  the  carpal  segments  are  armed  with  four  teeth,  graded 
in  size,  the  proximal  being  the  largest;  the  upper  surfaces  have  four  longitudinal  ridges,  with  deep 
channels  between;  the  channels  are  interrupted  at  the  bottom  by  septic,  which  form  a row  of  oblong 
pits  between  the  ridges.  The  hands  have  the  same  general  character,  except  that  there  is  less 
regularity  in  the  arrangement.  The  dactyls  of  the  ambulatory  feet  are  short  and  are  armed  beneath 
with  three  or  more  small  spines,  too  small  to  warrant  the  term  multiungulate. 

Dredged  by  the  Blake. 

Pachycheles  ackleianus  A.  Milne-Edwards. 

Pachychdes ackleianus  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vm,  p.  3G,  1880-81. 

The  front  is  nearly  vertical  and  straight  as  seen  from  above;  from  before  the  median  projection  it  is 
short  and  triangular.  The  carapace  is  longer  than  wide,  with  nearly  parallel  sides;  a prominent  suture 
crosses  it  from  side  to  side,  running  behind  the  hepatic  and  gastric  regions.  The  chelipeds  are  very 
unequal  in  size;  the  left  is  much  the  larger  in  one  specimen,  while  the  reverse  is  true  in  two  others. 
The  carpal  segment  of  each  is  armed  with  three  stout  teeth  on  the  inner  margin.  The  surfaces  are 
dotted  with  large  flattened  granules,  without  any  regular  arrangement;  the  granules  on  the  hand  are 
similar,  except  on  the  lower  margin,  where  they  are  regularly  elongated  and  are  arranged  in  rows;  a 
bunch  of  granules  near  the  gape  of  the  fingers  forms  a prominent  tubercle.  The  dactyls  are  short, 
wide,  and  multiungulate,  as  in  Polyonyx  Stimpson,  and  like  the  type  species  of  that  genus  it  is 
commensal  in  its  habits,  having  been  found  by  Mr.  J.  E.  Duerden  “in  massive  black  sponges.”  In 
appearance  and  in  the  character  of  the  antennae  it  is  a Pachycheles. 

U.  S.  Fish  Commission  steamer  Albatross,  station  2413. 

Genus  MEGALOBRACHIUM. 

Megalobrachium  poeyi  (Guerin).  Plate  3,  fig.  8. 

Porcellana poeyi  Gufrrin,  La  Sagra’s  Hist,  of  Cuba,  vm  (Atlas),  Articulata,  pi.  ii,  fig.  4,  “1855.” 

Megalobrachium  granuliferum  Stimpson,  Proe.  Acad.  Nat.  Sci.  Phila.,  x,  p.  228,1858;  also  Annals  Lye.  Nat.  Hist.  New  York,  vn, 
p.  70  (March,  1859) . 

The  three  lobes  of  the  front  extend  but  little  beyond  the  eyes;  the  middle  lobe  is  rounded,  not 
noticeably  larger  and  but  a trifle  in  advance  of  the  lateral  lobes,  which  are  more  angular.  The  eyes 
are  small.  The  carapace  is  rounded;  there  is  a paired  depression  behind  the  eye  on  the  gastric  region. 
The  areolations  are  distinct;  the  surface  is  pubescent,  often  covered  with  sordes;  along  the  front, 
between  and  a little  behind  the  eyes,  and  along  the  antero-lateral  region  the  surface  is  sharply  granular; 
a part  of  the  border  is  marked  by  a row  of  granules.  The  chelipeds  are  characterized  by  depressions— 
two  on  the  carpus  and  three  on  the  palm.  The  entire  surface  is  more  or  less  hairy  and  is  coarsely 
granulated.  The  hair  on  the  lower  portion  of  the  palm  and  on  the  fingers  is  long  and  coarse  and  is 
often  covered  with  dark  slime. 

Taken  among  the  Bahama  Islands  at  St.  Thomas,  the  Barbados,  and  at  Savanilla. 
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Genus  PORCELLANA. 

Porcellana  sayana  Leach.  Plate  3,  fig.  10. 

Pisidia  sayana  Leach,  Diet.  Sci.  Nat.,  xvm,  p.  54, 1820. 

Porcellana  ocdlala  Gibbos,  Proc.  Amor.  Assoc.  Adv.  Sci.,  ill,  p.  190, 1850. 

Porcellana  sagrai  GuOrin,  in  La  Sagrn’s  Hist,  of  Cuba,  vm,  pi.  n,  f.  5. 

Porcellana  sayana . Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  407,  1879. 

The  front  is  triangular  and  emarginate  on  the  sides;  it  is  well  separated  from  the  lateral  teeth  at 
the  angles  of  the  orbits  by  wide  and  moderately  deep  incisions.  The  carapace  is  longer  than  wide. 
There  is  a shoulder  where  the  cervical  groove  meets  the  side.  The  surface  is  minutely  rugose.  The 
chelipeds  are  short,  curved,  and  bent;  inner  distal  angle  of  merus  and  proximal  inner  angle  of  carpus 
produced,  forming  lobes.  There  is  a fringe  of  long  hair  on  the  outer  margin  of  the  hands. 

This  species  can  readily  be  distinguished  from  any  other  porcellanid  of  the  region  by  the 
numerous  white  spots  on  a red  ground,  both  on  the  carapace  and  feet.  A favorite  place  for  this  crab 
is  in  the  spire  of  a large  univalve  containing  a hermit  crab. 

Boqueron  Bay,  Arroyo,  station  6086,  14f  fathoms. 

Porcellana  stimpsoni  A.  Milne-Ed wards. 

Porcellana  stimpsoni  X.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vm,  p.  35,  1880-81. 

Not  examined  “by  the  side  of  P.  sayana.  The  carapace  is  wider.  Its  front  is  less  advanced;  the 
median  point  is  rounded,  lobiform,  and  it  does  not  pass  the  inner  angles  of  the  eye.  The  anterior 
feet  are  smooth  and  are  not  fringed  with  hair  as  on  P.  sayana.” 

Dredged  by  the  Blake. 

Porcellana  sigsbeiana  A.  Milne-Edwards. 

Porcellana  sigsbeiana  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vm,  p.  53,  1880-81. 

This  species  is  much  the  largest  of  the  porcellanids  of  the  region  and  comes  from  deeper  water, 
ranging  from  25  to  175  fathoms.  The  front  is  deeply  tridentate;  the  rostral  projection  extends  beyond 
and  is  much  larger  than  the  lateral  (eeth.  The  lateral  margin  of  the  carapace  is  thin,  produced,  and 
is  slightly  turned  upward.  The  chelipeds  are  long;  to  the  eye  they  are  smooth  and  glabrous;  under 
a lens  the  surface  is  broken  by  minute  rugie  composed  of  small  granules.  The  color  markings  on  the 
carapace,  in  the  alcoholic  specimens,  consist  of  lines  running  longitudinally. 

Dredged  by  the  Blake. 

Porcellana  soriata  Say. 

Porcellana  soriata  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  i,  p.  456,  1818. 

Pisidia  soda  Leach,  Die.  Sci.  Nat.,  xvm,  p.  54,  1820. 

Porcellana  sociata  Gibbes,  Proc.  Am.  Assoc.  Adv.  Sci.,  in,  p.  190, 1850.  Kingsley,  Proc.  Ac.  Nat.  Sci.  Phila.,  xxxi,  p.  407, 1879. 

The  front  appears  rounded  when  seen  from  above,  tridentate  from  before;  the  rostral  tooth  is 
but  little  larger  than  the  lateral  teeth.  The  areolations  of  the  carapace  are  well  marked,  some  are 
inclined  to  be  tubercular.  The  ambulatory  legs  are  hairy;  the  chelipeds  are  very  tuberculose;  the 
tubercles  are  large  and  granulated;  on  the  carpus  they  are  placed  without  regularity,  while  on  the 
hands  they  are  in  more  or  less  well-defined  rows;  the  lower  margin  of  the  hands  are  fringed  with  hair. 

It  seems  necessary  to  restore  Say’s  name  soriata,  which  was  dropped,  perhaps,  on  account  of  its 
form  or  with  the  belief  that  the  letter  c was  intended  where  r was  used.  Dr.  Gill  thinks  that  the 
name  was  suggested  to  Say  by  the  fact  that  the  aggregations  of  granules  into  tubercles  on  the  chelipeds 
resemble  the  “sori”  of  ferns.  The  word  sorus  itself,  he  adds,  is  derived  from  the  Greek  doopos, 
meaning,  primitively,  a “heap  of  corn.”  With  this  derivation  the  name  will  apply  to  the  species 
much  better  than  sociata,  as  the  tubercles  look  like  heaps  of  granules. 

Southern  coast  of  the  United  States. 

Porcellana  pilosa  H.  M.  Edwards.  Plate  3,  fig.  11. 

Porcellana pilosa  H.  M.  Edwards,  Hist.  Nat.  des  Crust.,  n,  p.253;  Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  106, 1879. 

Readily  distinguished  from  all  other  porcellanids  of  the  West  Indian  region  by  the  short,  stout 
bristles  on  all  of  the  feet  in  connection  with  the  group  of  white  tubercles  on  proximal  portion  of  carpus. 
The  median  projection  of  the  front  is  rounded  and  but  little  in  advance  of  those  at  angles  of  the  eyes. 
Charleston,  S.  C.,  to  the  West  Indian  region  in  shallow  water;  Porto  Rico,  several  localities. 
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Genus  POLYONYX. 

Polyonyx  macrocheles  Stimpson. 

Porcellana  macrocheles  Gibbes,  Proc.  Amer.  Assoc.  Adv.  of  Sci.,  in,  p.  191, 1850. 

1‘nljjonyx  macrocheles  Stimpson,  Proc.  Ac.  Nat.  Sci.  Phila.,  x,  p.  229, 1858.  Kingsley,  Proc.  Ac.  Nat.  Sci.  Phila.,  xxxi,  p,  408, 1879. 

The  carapace  is  ovate  and  is  much  wider  than  long.  The  orbits  are  very  shallow;  the  eyes 
are  small;  the  front  is  so  little  produced  that  it  does  not  interfere  with  the  ovoid  outline.  The 
chelipeds  are  long  and  slender.  The  inner  margin  of  the  carpus  is  produced  and  entire.  The  hand 
has  a fringe  of  long  hair  on  its  lower  border.  “The  dactyls  of  the  ambulatory  feet  are  short,  wide, 
and  hi-  or  multi-ungulate.” 

This  crab  is  found  in  the  tubes  of  Chsetopterus,  on  the  southeastern  coast  of  the  United  States  and 
in  the  Gulf  of  Mexico,  and  may  yet  be  taken  in  the  West  Indies. 

Genus  EUCERAMUS. 

Euceramus  prselongus  Stimpson.  Plate  3,  fig.  12. 

Euceramus  prselongus  Stimpson,  American  Jour.  Sci.  and  Arts,  n,xxix,p.  445.  Kingsley,  Proc.  Acad.  Nat.  Sci.  Pliila.,  p.  408, 
pi.  xiv,  fig.  4, 1879. 

This  is  a small,  elongated  porcellanid,  with  a semicylindrical  carapace.  The  front  is  tridentate; 
the  teeth  are  sharp,  the  middle  one  twice  as  long  as  the  lateral.  The  carapace  is  crossed  by  minute 
rugae;  its  length  is  twice  the  width.  The  chelipeds  are  elongated;  the  palms  of  the  hands  are  covered 
with  bristles;  the  ambulatory  feet  are  stout,  the  fourth  pair  is  the  longest. 

The  figure  is  from  a Union  College  specimen  identified  by  Mr.  Kingsley. 

Genus  HIPPA. 

Hippa  cubensis  (Saussure). 

Hippa  scutellata  Fabr.,  Ent.  Syst.,  n,  p.  474, 1793. 

Remipes  cubensis  Sausstire,  Rev.  et  Mag.  Zool.  (2),  ix,1857. 

Remipes  barbadensis  Stimpson,  Ann.  Lyc.  Nat.  Hist,  of  N.  Y.,x,  p.  120, 1871. 

Remipes  scutellatus  of  authors. 

Hippa  cubensis,  M.  J.  Rathbun.  Proc.  U.  S. Nat.  Mus., xxn, p.  300. 

Front  trilobate.  Antennuhe  naked  with  the  exception  of  a fringe  of  short  cilia  on  the  lower  margin 
of  the  flagella,  which  is  less  than  half  the  length  of  the  carapace.  The  eye-stalks  and  antenme  are 
short.  The  carapace  is  depressed,  broadest  in  the  middle,  tapering  much  more  toward  the  head  than 
posteriorly.  It  is  bordered  on  the  sides  and  front  with  short  oblique  lines  of  bristles,  which  rise  from 
tlie  bottom  of  grooves  such  as  would  be  formed  by  overlapping  scales.  The  bristles  are  directed 
forward.  The  border  formed  by  these  lines  is  broadest  at  about  the  posterior  third  carapace. 

Length  of  specimen,  15  to  25  mm. 

Porto  Rico;  at  Ponce,  Hucares,  Mayaguez,  Boqueron  Bay.  West  India  regions  generally,  and  the 
west  coast  of  Africa. 

Genus  EMERITA. 

Emerita  talpoida  (Say). 

Hippa  talpoida  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  i,  p.  160, 1817. 

Hippa  talpoida  of  American  authors,  II.  emerita  in  part  of  others.  For  synonymy  see  Miers’s  Revision  of  the  Hippidea,  in 
the  Journ.  Linn.  Soe.  Loud.,  xiv,  p.  323, 1879. 

Miss  Rathbun1  has  shown  that  Remipes  is  a synonym  of  Hippo,  and  that  the  type  of  Hippa  is  the 
ITippa  adactyla  Fabr .=Remipes  testudinarius  Latreille.  This  makes  it  necessary  to  survey  other  bound- 
aries and  to  search  for  another  name  for  the  bereft  little  decapod  so  common  in  the  shifting  sands 
of  our  more  southern  shores.  Gronovius  in  1763  figured  and  described  both  the  Hippa  emerita  and 
the  Remipes  scutellatus  of  authors  under  the  generic  name  Emerita.  After  this  Scopoli  gave  the  same 
name  to  a chelate  decapod  and  referred  to  figures  of  Swammerdamm  which  are  intended  to  represent 
Pagurus  bemhardus.  If  we  ignore  Emerita,  Gron. 2 for  the  “sand  bugs,”  it  would  seem  that  we  must 
recognize  Emerita  Scopoli  for  the  “hermits”  now  in  the  genus  Pagurus,  and  so  add  to  the  confusion. 
Although  the  names  of  Gronovius  have  not  been  universally  used,  I see  no  good  reason  why  Emerita 
should  not  stand. 


2 Scopoli,  Intro,  ad  Hist.  Nat.,  p, 405, 1777. 


1 Proc.  U.  S.  Nat.  Mils.,  xxii,  p.  301, 1900. 
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The  Hippidse  of  the  West  Indian  region,  represented  by  the  genera  Hippa  and  Emerita,  are  easily 
distinguished  by  the  very  long  antennae  and  the  hemispherical  cross  section  of  the  body  of  Emer'ua  in 
contrast  with  the  short  antennae  and  much  less  convex  body  of  Hippa.  The  Hippidx  have  nonchelate 
anterior  legs;  the  outline  of  the  carapace  is  ovate,  fitting  them  for  rapid  movements  in  the  loose  sand 
along  the  surf-beaten  shores.  The  young  are  often  in  great  numbers  in  more  sheltered  places.  Old 
and  young  ai'e  a favorite  food  for  fish. 

Mayaguez,  San  Juan.  A specimen  from  Mayaguez  is  about  25  mm.  long,  12  mm.  wide. 

Genus  ALBUNEA. 

Albunea  gibbesii  Stimpson. 

Albunca  symnista  Gibbes,  Proc.  Amer.  Assoc.,  m,  p.  187, 1850. 

Albunea  gibbesii  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn,  p.  78, pi.  i,  tig.  0,  Mar.,  1859.  Miers,  Jour.  Linn.  Soc.  Lond,  xiv,p.  329. 

The  front  behind  the  eyes  is  deeply  sinuate.  There  is  a spine  on  the  median  line.  The  margin 
between  the  eyes  and  an  ten  me  is  armed  with  about  nine  sharp  spines.  The  eye-stalks  are  lamellate, 
elongated,  triangular,  with  very  small  cornea  at  the  apex  of  the  angle.  The  flagelke  of  the  antennuke 
are  multiarticulate  and  more  than  twice  as  long  as  the  carapace.  The  carapace  is  subquadrate,  little 
convex  on  the  median  line  and  very  convex  from  side  to  side.  The  sides  are  nearly  straight,  tapering 
a little  behind.  The  first  three  pairs  of  ambulatory  feet  have  falcate  dactyls.  The  terminal  segment 
in  the  male  is  elongated;  in  the  female  rounded. 

The  Albuneas  have  long  antennules  and  subchelate  anterior  feet.  The  carapace  is  straight  on 
the  median  line  and  convex  transversely.  The  anterior  outline  is  truncate. 

The  species  are  found  from  the  shore  line  to  the  moderate  depths.  Specimens  were  dredged  at 
station  6053,  San  Juan  Harbor,  in  4 to  7J  fathoms. 

Albunea  oxyophthalma  Miers. 

. I Ibwiea  oxyophthalma  Miers,  Jour.  Linn.  Soc.  Lond. , xiv,  p.  329,  pi.  v,  figs.  14  and  15, 1879. 

This  species  is  distinguished  from  the  preceding  by  the  slightly  more  elongated  eve-stalks  and 
by  the  11  or  12  spines  on  each  side  of  the  anterior  margin.  Length  about  30  mm. 

West  Indian  region. 

Genus  CENOBITA, 

Cenobita  diogenes  (Latreille). 

Pagurus  diogenes  Latreille,  Ency.,  pi.  284,  figs.  2 and  3.  (From  Catesby. ) 

Cenobita  diogenes  H.  M.  Edwards,  Hist.  Nat.  des  Crust.,  ii,  p.  240,  pi.  ir,  figs.  11-14, 1837. 

This  genus,  as  pointed  out  by  H.  M.  Edwards,  is  intermediate  between  the  noted  cocoa-nut  crab 
of  the  Pacific  Islands  and  the  Paguridcc.  The  West  Indian  species  of  the  genus  O.  diogenes  lives  pref- 
erably in  the  heavy  shells  of  Livona  pica  Gmelin,  which  it  drags  even  up  the  hills;  for  this  hermit  lives 
on  land  much  of  the  year,  going  back  to  water,  some  of  the  islanders  say,  to  get  new  shells.  In  reality 
they  visit  the  water  in  the  breeding  season.  While  P.  diogenes  climbs  the  hills,  I have  more  frequently 
met  with  it  in  low  marshy  but  shady  places.  It  can  readily  be  distinguished  from  any  other  hermit 
of  the  region  by  its  earth-roaming  habits,  its  large  left  cheliped  of  bluish  purple,  by  its  very  stout 
ambulatory  legs,  its  compressed  eye-stalk,  and  by  the  propodus  of  the  left  third  foot,  which  is  very 
deep  or  compressed. 

Boqueron  Bay,  Ensenada  Honda  (Culebra),  Caballo  Blanco  Reef,  Ponce. 

Genus  PAGURUS. 

Pagurus  marshi,  new  species. 

The  projections  of  the  front  are  pointed;  the  median  or  rostral  point  is  in  advance  of  the  lateral 
points.  Of  the  four  divisions  of  the  frontal  line  caused  by  the  points,  the  two  middle  ones  are  trans- 
verse, forming  a shallow  sinus  behind  each  eye.  The  two  between  the  lateral  points  and  the  side  of 
the  carapace  would,  if  prolonged,  meet  the  median  line  a little  beyond  the  eye  scales.  A large  space 
in  the  middle  of  the  anterior  part  of  the  carapace  is  smooth;  near  the  sides  the  surface  is  rough. 

The  eye-stalks  are  as  long  as  the  entire  front  and  are  strongly  bent  inward  from  the  base  to  the 
middle,  outward  from  the  middle  to  the  cornea;  the  scales  are  broad  and  rapidly  acuminate.  The 
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peduncles  of  the  antennuhe  are  but  little  longer  than  the  eyes,  while  the  peduncles  of  the  antenna?  are 
about  equal  in  length;  the  acicles  are  curved  in  about  the  same  lines  as  the  eyes. 

The  right  cheliped  is  moderately  stout;  the  merus  has  a slender  spine  above  on  the  anterior 
margin;  there  are  two  on  each  side  of  the  lower  margin.  There  is  a row  of  six  spines  on  the 
inner  margin  of  the  carpus,  and  seven  or  eight  spines  on  the  upper  surface,  not  arranged  in  well- 
defined  rows.  The  hand  is  oblong-ovate,  with  six  well-defined  rows  of  spines.,  two  of  which  occupy 
the  margins;  a row  runs  parallel  to  the  inner  margin;  this  and  the  marginal  row  are  continuous  with 
two  rows  on  the  dactyl;  the  two  median  rows  converge  to  a common  terminal  spine  near  the  gape 
of  the  fingers;  the  sixth  row  runs  in  a curve  to  a point  near  the  end  of  the  immovable  finger;  the  lower 
surface  of  the  palm  is  smooth.  The  hand  is  hairy  and  in  the  shell,  covered  with  mud  which  clings 
to  the  hair  and  the  surface  between  the  s]>ines.  The  left  hand  is  very  much  smaller  than  the  right; 
is  slender,  the  hand  being  but  a trifle  wider  than  the  carpus.  The  carpus  is  compressed  and  is  armed 
with  a few  spines  on  the  upper  margin.  Those  on  the  distal  end  are  the  largest.  The  hand  is 


a.  Right  hand. 


Front  and  anterior  appendages 
of  P.  marshi. 


!>,  Left  hand. 


elliptical  in  shape  with  a hiatus  between  the  fingers;  a line  of  spines  runs  along  the  outer  margin  to 
the  end  of  the  immovable  finger;  another  line  begins  at  the  inner  angle  of  the  articulation  with  the 
carpus  and  runs  across  the  palm  to  the  end  of  the  immovable  finger.  A short  line  runs  from  the 
opposite  angle  to  the  gape  of  the  fingers.  This  combination  of  lines  incloses  an  elliptical  space, 
which  is  smooth  or  with  one  or  two  spines.  The  ambulatory  legs  are  hairy. 

Obtained  at  Ponce,  in  shells  of  Turbo  caslcmeus  Lamarck. 

Named  for  Mr.  Millard  C.  Marsh,  of  the  scientific  staff  of  the  Fish  Hawk,  on  its  expedition  to 
Porto  Rico. 

Genus  PETROCHIRUS. 

Petrochirus  bahamensis  (ILerbst) 

Cancer  bahamensis  Catesby,  Carolina,  p.  34,  pi.  xxxiv;  Herbst,  II,  p.  30,  1792. 

Pagurus  granulatus  H.  Milne  Edwards,  Hist.  Nat.  des  Crust.,  n,  p.  225, 1837. 

Petrochirus  granulatus  Stimpson,  Proe.  Acad.  Nat.  Set.  Phila.  1858,  p.  223. 

Two  small  specimens  of  this  species  were  taken,  one  at  Mayaguez,  the  other  at  Boqueron  Bay. 
This  is  the  common  hermit  inhabitant  of  the  large  conch  Sir ombus  gigas,  so  frequently  met  with  in 
the  shallow  waters  of  Florida  and  the  West  Indies,  and  is  perhaps  the  largest  of  the  Paguridx. 

The  front  extends  forward  between  the  bases  of  the  outer  antenna?;  the  lateral  projections  are  a 
little  in  advance  of  the  middle  or  rostral  projection;  the  outer  amen  life  are  placed  in  an  angle  of  the 
front.  The  anterior  portion  of  the  carapace  is  about  as  broad  as  long;  is  rough  and  uneven  at  the 
sides,  with'now  and  then  a bunch  of  stiff  bristles.  The  length  of  the  eyes  measured  from  the  front 
to  the  extremity  of  the  cornea  equals  that  of  the  anterior  portion  of  the  carapace.  A small 
cuneiform  spot  of  red  seems  to  be  uniformly  found  on  the  peduncle  just  below  the  cornea  on  the  inner 
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side.  The  eye  scales  are  tapering,  with  a blunt  apex  armed  with  several  spinules.  The  peduncles  of 
the  antennae  do  not  reach  the  cornea;  the  flagellum  is  about  three  times  the  length  of  the  anterior 
carapace;  it  is  strikingly  colored  with  wide  annulations  of  light  and  dark.  The  chelipeds  are  large 
and  very  rough;  the  right  hand  is  the  larger.  The  inner  lower  edge  of  the  merus  and  the  anterior 
margins  are  each  armed  with  a row  of  spines.  The  carpus  has  a row  of  five  spines  with  horny  tiprs  on 
the  inner  margin  continuous  with  a similar  row  on  the  hand;  the  surface  of  the  carpus  is  broken  with 
swellings  bearing  small  conical  spines  with  horny  tips;  between  the  swellings  are  stiff  bristles. 
Similar  swellings  on  the  hand  are  strongly  tuberculous;  some  near  the  carpus  are  also  spiny.  The 
prehensile  edges  of  the  fingers  of  the  right  hand  are  blunt,  without  teeth  or  tubercles  except  near 
the  tips,  the  fingers  of  the  left  hand  are  well  provided  with  cutting  teeth.  The  ambulatory  feet  are 
stout  and  about  as  long  as  the  chelipeds;  they  are  rough  with  spiny  margins;  the  dactyls  are  stout, 
with  dense  rows  of  bristles  above  and  below. 

Small  specimens  from  Mayaguez  and  Boqueron  Bay. 

PAGTJRIAS 1 new  name. 

Since  publishing  the  statement* 2  that  “ it  seemed  necessary  to  change  the  name  of  the  group  of 
which  bernhardus  is  the  type  to  Pagurus  ” I have  not  seen  that  the  group  long  known  as  Pagurus  has 
been  yet  supplied  with  a name.  For  this  group  I propose  the  name  Pagurias. 

Pagurias  insignis  (Saussure). 

Pagurias  insignis  H.  de  Saussure,  Mem.  sur  divers  Crustaces  nouv.  du  Mexique  et  des  Antilles;  p.  453  (37),  Genfeve,  1858. 

The  middle  front  is  occupied  by  a lobe  much  shorter  than  the  lateral  lobes,  which  are  situated 
between  the  eyes  and  the  antennas.  The  latter  project  to  a point  on  a line  with  the  bases  of  the  eye 
scales.  The  margin  beyond  the  lateral  lobes  is  straight  and  forms  a right  angle,  with  a rounded  apex 
where  it  meets  the  side.  The  eye-stalks  are  stout,  constricted  in  the  middle,  and  in  length,  measured 
from  the  margin  of  the  front,  a little  more  than  equal  to  three-quarters  the  width  of  the  carapace.  The 
eye  scales  are  short  and  broad,  with  straight  inner  margins;  the  blunt  tips  carry  several  spines.  The 
antennal  peduncle  equals  the  eye  in  length.  The  anterior  part  of  the  gastric  area  is  inclosed  by  a rather 
deep  semicircular  sulcus  and  is  divided  on  the  median  line  by  a short  deep  sulcus,  which  in  some 
specimens  is  occupied  by  stiff  1 >ristles. 

The  left  cheliped  is  much  larger  than  the  right.  Behind  the  thumb  are  numerous  oblong 
tubercles  surmounted  by  a comb-like  crest  of  little  tubercles;  between  the  large  tubercles  are  fan-shaped 
fringes  of  plume-like  bristles,  which  are  parallel  to  the  surface;  higher  up  on  the  hand  the  form  of  the 
tubercles  is  a little  modified.  The  propodus  and  dactyl  of  the  second  pair  of  ambulatory  feet  on  the 
left  side  are  wide;  a prominent  ridge  runs  the  full  length  of  both  articles.  Tubercles  of  the  same 
nature  as  those  on  the  chelipeds  run  transversely  across  the  outer  surface,  interrupted  in  the  middle 
by  a sulcus,  at  the  bottom  of  which  is  a row  of  single  tubercles.  The  fan-like  arrangement  of  bristles  is 
repeated  here,  but  does  not  occur  on  the  right  cheliped  or  on  any  other  ambulatory  leg. 

This  hermit  is  a most  beautiful  object.  As  preserved  in  alcohol,  the  ambulatory  feet  are  banded 
with  red  on  the  merus  and  carpus;  the  comb-like  tubercles  are  pink,  the  bristles  of  the  left  second 
foot  and  of  the  left  cheliped  are  yellow,  and  the  white  tubercles  of  the  fingers  are  marked  out  in  the 
base  with  scarlet  lines. 

This  is  one  of  the  larger  hermit  crabs  of  the  West  Indies.  Several  fine  specimens  were  taken  at 
Arrovo. 

Genus  CALCINUS. 

Galcinus  sulcatus  (H.  M.  Edwards).  Plate  5,  figs.  8 and  3a. 

Pagurus  sulcatus  H.  M.  Edwards,  Hist.  Nat.  des  Crust.,  n,  p.  230. 

Galcinus  sulcatus  Hilgendorf,  Monatsber.  d.  k.  Preuss.  Akad.  d.  Wiss.  Berlin,  p.  823,  1878.  Henderson,  Challenger  Report, 
xxvii,  Anomura,  p.  61. 

The  rostral  point  is  very  small  and  the  lateral  projections  are  even  less  conspicuous.  The  eyes  are 
longer  than  the  carapace  is  wide;  the  scales  are  slender  and  terminate  in  one  or  two  slender  spinules. 

iThe  name  is  composed  of  the  old  .term  Pagurus  and  the  suffix  icts,  indicating  resemblance  of  some  kind  or  other;  it 
was  in  very  common  use  among  the  ancient  Greeks,  as  exemplified  in  XipHias,  Anthias,  Asturias,  and  numerous  other 
old  names. 

2 Ann.  and  Mag.  of  Nat.  Hist.  (6)  xvm,  p.  99,  footnote. 
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The  carapace  is  glabrous  and  punctate.  The  left  cheliped  is  much  the  larger.  The  propodus  of  the 
second  ambulatory  leg  of  the  left  side  is  wider  than  those  of  the  other  legs  and  lias  the  sulcus  which 
suggested  the  name.  This  pretty  little  pagurid  is  the  only  representative  of  the  genus  accredited  to 
the  West  Indian  region.  It  prefers  shells  with  the  more  circular  apertures,  as  do  many  of  the  pagurids 
with  hands  so  different  in  size.  The  color  of  the  eye-stalks  is  an  orange  red,  becoming  white  at  the 
cornea;  carapace  a rich  red,  with  white  punctee.  The  chelipeds  are  red,  often  tinged  with  purple. 

Ensenada  Honda,  Culebra;  Caballo  Blanco  Reef,  Vieques;  Arroyo;  Ponce. 

Genus  CLIBANARIUS. 

Clibanarius  tricolor  (Gibbes).  Plate  6,  fig.  2. 

Pat/unus  tricolor  Gibbes,  Proe.  American  Assoc.,  1850,  m,  p.  189. 

Clibanarius  tricolor  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  p.  234. 

This  little  Clibanarius  is  unique  among  the  members  of  the  genus  inhabiting  the  region  in  having 
the  legs  conspicuously  banded  with  color  rather  than  longitudinally  striped,  a character  that  is  so 
nearly  generic.  It  is  found  in  some  localities  in  great  numbers,  living  in  the  shells  of  Cerithium  of 
various  species  and  other  small  gastropods.  The  orange  bands  at  the  proximal  ends  of  the  articles  of 
the  ambulatory  feet  remain  in  the  alcoholic  specimens,  but  the  “black  spots”  on  the  carapace  are  not 
present.  Gibbes  does  not  mention  the  single  orange  stripe  on  the  eve-stalk. 

From  Ponce  and  San  Juan. 

Clibanarius  antillensis  Stimpson.  Plate  6,  fig.  1. 

Clibanarius  antillensis  Stimpson,  Ann.  Lyc.  Nat.  Hist,  of  New  York,  vn,  p.  85;  part  published  March,  1859. 

The  frontal  margin  is  nearly  straight,  broken  only  by  a very  small  rostral  point;  from  the  angle 
behind  the  antenna  to  the  side  of  the  carapace  the  margin  is  straight.  The  length  of  the  eyes  is  equal 
to  the  width  of  the  carapace;  the  eye  scales  are  short,  broad,  and  truncate,  and  armed  with  three  or 
four  spinules  on  the  terminal  margin.  The  carapace  is  elongated,  is  widest  at  the  anterior  third,  and 
is  deeply  punctate.  The  chelipeds  are  armed  with  numerous  sharp  conical  spines.  As  occurs  in  some 
species  of  other  genera,  the  propodus  and  dactyl  of  the  exposed  second  left  ambulatory  leg  are  much 
wider  than  the  corresponding  parts  of  the  right  side.  On  the  side  of  the  merus  are  two  white  stripes; 
a single  stripe  of  the  same  color  runs  from  the  merus  to  the  tip  of  the  dactyl;  the  chelipeds  are 
reddish,  with  white  spines.  A small  species,  averaging  but  little  larger  than  the  preceding. 

Mayaguez;  Ponce;  Boqueron  Bay;  Ensenada  Honda,  Culebra;  Arroyo. 

Clibanarius  sclopetarius  (Herbst). 

Cancer  sclopetarius  Herbst,  Krabben  und  Krebse,  n,  p.  23,  pi.  xxm,  fig.  3. 

Pagurus  tuberculosus  H.  M.  Edwards,  Ann.  des  Sci.  Nat.  (2),  vi,  p.  278,  pi.  xm,fig.  1;  also  Hist.  Nat.  des  Crust.,  ii,  p.229. 
Clibanarius  sclopetarius  Stimpson,  Proe.  Acad.  Nat.  Sci.  Phila.,  p.235,  1858;  also  in  Ann.  Nat.  Hist.  N.  Y.,  vn,  p.  85,  part  pub- 
lished 1859. 

Pagurus  cubensis  Saussure,  Crust.  Nov.  du  Mexique  et  des  Antilles,  p.  39, 1858. 

Clibanarius  formosus  J.  E.  Ives,  Proc.  Acad.  Nat.  Sci.  Phila.  1891,  p.  182,  pi.  v,  figs.  1-2. 

From  Ensenada  Honda,  Culebra,  there  is  a specimen  of  this  species  which  comes  under  Ilerbst’s 
description.  The  eye-stalks  have  faded  to  an  olive  green;  the  stripes  on  the  legs  are  a brownish  purple; 
the  spiny  tubercles  of  the  chelipeds  are  yet  greenish;  the  ground  color  is  reddish.  Three  other 
specimens  from  Culebra  are  the  same  in  form,  but  differ  in  color — the  strijies  are  a bright  crimson;  in 
one  specimen  the  eye-stalks  are  crimson;  in  another  specimen  one  eye-stalk  is  crimson  at  the  base 
and  a very  light  flesh-color  tinged  with  green  near  the  cornea.  From  Jamaica  a number  of  specimens 
come  well  under  H.  Milne  Edwards’s  description  of  C.  tuberculosus.  The  color  is  reddish,  with  yellow 
stripes  on  the  legs. 

The  variation  in  color  is  wide;  it  may  be  possible,  with  an  abundance  of  fresh  material  from  many 
localities,  to  separate  this  species  into  subspecies.  The  variations  i;i  form  are  slight  and  do  not  hold 
uniformly  in  specimens  from  one  locality  and  color.  The  variation  in  the  length  of  the  eye-stalk  is  as 
great  as  in  any  part.  Among  a number  of  specimens  from  Jamaica  is  one  with  eye-stalks  very  nearly 
equal  to  the  length  of  the  anterior  portion  of  the  carapace,  measuring  the  eye-stalk  from  the  front  to 
the  extremity  of  the  cornea;  in  other  specimens  taken  at  the  same  time  the  eye-stalks  are  much  shorter. 

Ensenada  Honda,  Culebra;  San  Juan. 
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Genus  XYLOPAGURUS. 

Xylopag-urus  rectus  A.  Milne-Ed wards. 

Xylopagurus  rectus  A.  Milne-Ed  wards,  Bull.  Mus.  Comp.  Zool.,  viii,  p.  37.  A.  Milne-Ed  wards  & Bouvier,  Mem.  Mus.  Comp. 

Zool.,  xiv,  p.  108,  pi.  viii,  figs.  1-13.  A.  Agassiz,  Bull.  Mus.  Comp.  Zool.,  xv,  p.  40, 1888. 

The  front  advances  gradually  from  the  angle  behind  the  eyes,  forming  a short  rostral  point;  the 
eye-stalks  are  stout  and  a little  elongated;  clavate;  the  cornea  is  large  and  swollen.  The  antennse  are 
small,  the  antennulse  large;  the  eye  scales  are  comb-like;  the  carapace  is  elongated,  smooth,  and  semi- 
cylindrical.  The  abdomen  is  obliquely  cut,  subquadrate,  and  divided  into  four  or  five  plates.  Two 
specimens  were  taken  at  station  H033  in  vegetable  tube's.  The  carapace  and  feet  are  red,  of  several 
shades;  the  ambulatory  feet  are  lighter  at  the  joints;  the  right  hand  is  , light  beneath.  The  chelipeds 
and  ambulatory  feet  are  elongated;  the  right  cheliped  is  very  much  larger  than  the  left;  the  upper 
margin  of  the  palm  extends  over  the  movable  finger  in  the  form  of  a large  tubercle.  All  of  the  legs 
are  free  from  spines. 

Obtained  at  station  6063. 

Genus  PAGURISTES. 

The  Paguristes  of  the  West  India  region,  of  which  Paguristes  depressus  Stimpson  is  the  type,  are 
numerous  and  difficult  to  determine  without  figures;  consequently  the  10  species  in  the  U.  S.  Fish 
Commission  collection  and  the  National  Museum  collections  have  been  figured  for  this  report. 


Key  to  the  group  of  the  genus  Paguristes  of  the  West  Indian  region, 
a.  Peduncle  of  the  antennules  much  longer  than  the  eye-stalks. 


h.  Rostral  projection  short  and  blunt. 

c.  Peduncles  of  antenna  longer  than  eye-stalks sayi 

cc.  Peduncles  of  antenna  shorter  than  eye-stalks lymani 

6b.  Rostral  projection  long  and  slender triangulatus 


aa.  Peduncles  of  antennules  not  longer  than  eye-stalks. 

d.  Eye-stalks  measured  from  extremity  of  rostral  point  to  end  of  cornea  longer  than  distance 


between  antero-lateral  angles. 

e.  Rostral  point  acute. 

/.  Carapace  very  convex : spinipes 

ff.  Carapace  very  much  flattened. 

tj.  Rostrum  broad  at  base,  triangular sericeus 

<jg.  Rostrum  long  and  slender depressus 

ee.  Rostral  point  obtuse txniatus 

dd.  Eye-stalks  shorter  than  the  front. 

h.  Base  of  the  rostrum  anterior  to  the  line  of  the  antero-lateral  angles. 

i.  Outline  of  the  front  almost  straight. 

k.  Rostrum  slender  from  base  to  tip tenuirostris 

kk.  Rostral  projection  short,  rounded planatus 

ii.  Outline  of  the  front  much  curved  at  the  sides. 

1.  Rostrum  not  spiny puncticep-s 

U.  Rostrum  usually  with  one  or  more  spines  on  each  side grayi 

hh.  Base  of  the  rostrum  posterior  to  line  of  antero-lateral  angles rectifrons 


Paguristes  tenuirostris,  new  species.  Plate  4,  fig.  1. 

The  rostrum  in  this  species  is  more  slender  than  in  any  species  yet  examined  by  me;  its  sides 
are  parallel  from  the  base  to  near  the  acute  tip.  The  general  outline  of  the  front  is  much  like  that 
of  P.  rectifrons,  but  the  sinus  behind  the  eyes  is  in  advance  of  the  line  of  the  antero-lateral  angles. 
The  straight  appearance  of  the  front  is  heightened  by  the  fact  that  the  rostrum  and  the  tips  of  the 
projections  between  the  eyes  and  antenna  are  colored  to  correspond  with  the  peduncles  of  the  eyes 
and  antenna,  which  are  red,  spotted  with  white,  as  in  P.  puncticeps,  except  that  the  color  fades  out 
rapidly  from  the  middle  of  the  eyes.  The  terminal  segment  of  the  antennal  peduncle  is  armed  with 
two  spines.  The  carapace  is  white  and  very  flat,  and  even  in  strong  contrast  with  that  of  rectifrons. 

One  male,  from  Grampus  station  5077,  in  68.5  fathoms,  Gulf  of  Mexico,  off  west  coast  of  Florida. 
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Paguristes  sayi  A.  Milne-Edwards  & Bouvier.  Plate  4,  fig.  2. 

Paguristes  sayi  A.  Milne-Edwards  & Bouvier,  Mem.  Mus.  Comp.  Zool.,  xiv,  No.  3,  p.  55,  pi.  v,  figs.  1-7, 1893. 

The- rostral  and  lateral  projections  of  the  front  in  this  species  ai'e  about  equally  advanced;  the 
rostrum  is  a rounded  lobe.  The  eye-stalks  are  short,  equaling  in  length  about  five-eighths  of  the  width 
of  the  carapace.  The  terminal  segment  of  the  peduncle  of  the  antennula  extends  beyond  the  cornea 
nearly  the  entire  length,  that  of  the  antenna  one-third  of  its  length.  The  carpus,  propodus,  and 
dactyl  of  the  first  pair  of  ambulatory  legs  are  spiny  along  the  upper  margin ; the  carpus  has  four  large 
spines  on  its  inner  border,  also  four  on  the  crest  of  the  palm;  in  addition  to  more  or  less  scattering 
large,  spiny  granules,  there  is  a prominent  row  extending  from  the  wrist  to  the  gape  of  the  fingers. 

In  general  this  specimen  agrees  with  that  figured  by  Milne-Edwards  & Bouvier,  but  the  rostrum 
of  their  specimen  is  pointed  and  the  eyes  are  figured  as  more  slender.  This  is  so  close  to  sayi  that  I 
am  unwilling  to  call  it  new.  One  male  was  dredged  by  the  Albatross  at  station  2655,  in  338  fathoms. 

Paguristes  moorei,  new  species.  Plate  4,  fig.  3. 

The  rostrum  is  short,  rounded,  not  quite  reaching  the  line  of  the  tips  of  the  projections  of  the 
front  between  the  eye-stalks  and  the  insertions  of  the  antenna.  From  these  points  the  front  retreats 
rapidly  to  the  well-rounded  antero-lateral  angles.  The  eye-stalks  are  about  one-fifth  longer  than  the 
entire  front.  The  peduncles  of  the  antenna  extend  a little  beyond  the  middle  of  the  eye-stalk;  the 
terminal  segment  is  unarmed.  The  peduncles  of  the  antennula  do  not  extend  quite  to  the  extremity 
of  the  cornea.  The  chelipeds  are  rather  narrow,  the  outline  of  the  hand  is  slightly  elongated,  with  a 
straight  margin  where  the  two  hands  come  together  in  close  contact;  the  lower  or  outer  margins 
are  concave.  The  outer  surface  is  well,  covered  with  small  tubercles  surmounted  by  spinules  with 
small  horny  tips;  the  crest  of  each  hand  is  armed  with  five  small,  stout  spines;  the  hands  are  hairy. 
The  first  pair  of  ambulatory  feet  are  spiny  along  the  outer  margin  of  the  carpus  and  propodus.  The 
color  of  the  eye-stalks  in  the  single  specimen  from  Porto  Rico  is  a deep  crimson,  with  a single  stripe 
of  white  along  the  upper  surface. 

Named  for  Dr.  PI.  F.  Moore,  the  naturalist  of  the  Albatross  and  a member  of  the  scientific  staff 
of  the  Fish  Ilmvk  on  its  expedition  to  Porto  Rico. 

Paguristes  puncticeps,  new  species.  Plate  4,  fig.  4. 

The  rostrum  in  this  species  is  elongated,  broad  at  the  base  and  acuminate.  The  margin  of  the 
carapace  behind  the  antenna  falls  away  to  the  rounded  antero-lateral  angles.  The  eye-stalks  are  about 
one-sixth  shorter  than  the  front,  measured  between  the  angles.  The  peduncles  of  the  antenna  extend 
a little  beyond  the  middle  of  eye-stalks;  the  terminal  segment  is  normally  armed  with  three  spines, 
though  many  individuals  have  but  two.  The  peduncles  of  the  antennules  do  not  reach  the  cornea. 
The  chelipeds  differ  from  those  of  I\  sericeus  in  having  a straighter  outline  of  the  movable  finger  and 
crest  of  the  palm,  which  brings  the  margins  of  the  hands  in  contact  as  they  withdraw  into  the  shell. 
The  outer  surface  is  paved  with  small  tubercles  which  are  surmounted  with  small  horn-tipped  spines. 
The  surface  is  obscured  with  long  hair.  The  carpus  and  propodus  of  the  first  pair  of  ambulatory  legs  are 
spiny,  in  the  second  pair  the  segments  are  almost  smooth.  In  alcoholic  specimens  the  color  of  the 
eye-stalks  and  peduncles  of  the  first  and  second  antennae  is  pink  spotted  with  white. 

Several  specimens  of  this  species  were  collected  at  Kingston,  Jamaica,  in  shallow  water,  March 
1884,  by  the  U.  S.  Fish  Commission. 

Paguristes  depressus  Stimpson.  Plate  4,  fig.  5. 

Paguristes  depressus  Stimpson,  Annals  Lye.  Nat.  Hist.  New  York,  vn,  p.  87,  March,  1859. 

“Carapax  flattened,  naked;  posterior  portion  much  expanded;  sides  of  the  anterior  portion  short, 
the  transverse  suture  reaching  far  forward  laterally;  surface  rugulose;  lateral  sinuses  spinulose.  Ante- 
rior cardiac  lobe  narrow  halberd-shaped,  somewhat  widening  toward  its  blunt  posterior  extremity. 
Rostrum  elongated,  reaching  nearly  to  the  middle  of  the  opthalmic  scales,  with  its  lip  embedded  in 
the  rounded  tubercle  of  the  opthalmic  ring,  which  is  exposed  in  this  species.  Eyes  very  large,  much 
overreaching  the  tip  of  the  peduncle  of  the  very  slender  antennuke.  Opthalmic  scales  with  bidentate 
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tip — margins  of  apex  entire.  Antennae  short;  terminal  joint  of  peduncle  and  flagellum  very  slender, 
almost  naked;  acicle  slender,  spinous,  and  hairy.  Chelipeds  equal,  broad  and  depressed,  almost 
naked;  merus  scabrous  above;  carpus  minutely  spinulose  and  armed  with  four  spines  on  the  inner 
edge;  hand  uniformly  minutely  granulated  with  five  tubercles  on  the  inner  edge  of  the  palm;  fingers 
with  sharji  cutting  inner  edges;  tips  not  spiniform;  immovable  finger  concave  below;  dactyls  nearly 
three  times  as  long  as  the  inner  edge  of  the  palm.  Ambulatory  feet  above  scabrous,  spinulose,  and 
setose;  clactyli,  with  a dense  series  of  longer  setai  along  the  superior  and  inferior  edges.  The  inner 
side  of  the  penult  and  terminal  joints  in  the  left  second  foot  is  concave. 

The  following  are  the  measurements  of  a female  specimen:  total  length,  3 inches;  length  of 
carapace,  0.77;  breadth  of  front,  0.40;  length  of  eye,  0.41;  length  of  chelipeds,  1.05  inches.” 

A male  and  a female  of  this  species  were  taken  by  the  Fish  Hawk  at  Mayaguez,  Porto  Rico.  The 
eye-stalks  and  chelipeds  are  a rich  orange  red.  The  species  is  readily  distinguished  from  all  others  of 
the  genus  yet  found  in  the  West  Indian  region  by  the  broad,  spineless,  evenly  granulated  hands;  its 
nearest  relative  is  the  Paguristes  digueti,  of  Bouvier,  found  on  the  west  coast  of  Mexico. 

Paguristes  spinipes  A.  Milne-Edwards.  Plate  4,  fig.  6. 

Paguristes  spinipes  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vm,  p.  44,  1880. 

Paguristes  visor  J.  R.  Henderson,  Challenger  Report,  xxvn,  Anomura,  p.  78,  pi.  vm,  fig.  3,  1888. 

Paguristes  spinipes  A.  Milne-Edwards  & Bouvier,  Mem.  Mus.  Comp.  Zool.,  xiv.  No.  3,  p.  33,  pi.  in,  figs.  1-13,  1893. 

The  rostrum  is  broad  at  the  base,  the  sides  are  straight,  meeting  at  the  sharp  apex;  from  the 
lateral  projections  the  front  retreats  rapidly  and  rounds  into  the  sides  without  forming  an  appreciable 
angle,  as  in  P.  lymani  and  P.  sayi.  The  eye-stalks  are  very  much  longer  than  the  greatest  width  of 
carapace.  The  carapace  is  more  convex  than  in  any  other  species  of  the  depresms  section  of  the  genus. 
The  peduncles  of  the  antennula  reach  the  cornea;  those  of  the  antenna  are  about  half  the  length  of 
the  eyes,  the  terminal  segments  are  unarmed,  acicles  elongated,  slender,  with  tips  2 or  3 spined. 

Taken  by  the  Albatross,  at  station  2354,  in  130  fathoms,  one  female. 

Paguristes  rectifrons,  new  species.  Plate  4,  fig.  7. 

The  rostrum  is  triangular  and  is  inserted  posterior  to  the  general  line  of  the  front.  The  front  is 
remarkable  for  its  linear  appearance  from  angle  to  angle;  the  projections  between  the  eyes  and  antenna 
are  low;  between  the  bases  of  these  projections  and  the  antero-lateral  angles  the  margin  is  straight. 
The  eye-stalks  are  but  little  shorter  than  the  width  of  the  front.  The  peduncles  of  the  antennula 
reach  the  cornea,  those  of  the  antenna  but  little  more  than  one-half  of  the  eye-stalk;  the  terminal 
segments  of  the  antenna  are  armed  with  two  spines;  the  acicle  is  forked  and  has  a prominent  spine  on 
the  side.  The  carapace  is  flattened  and  has  several  spines  on  the  side.  The  chelipeds  are  short  and 
rather  stout,  the  carpus  is  broad,  with  two  large  spines  on  the  inner  margin  and  several  smaller  ones 
on  the  surface  near  by ; the  hand  is  broad  and  is  shaped  very  much  as  the  hand  of  P.  sericeus,  as  shown 
in  fig.  17,  pi.  hi,  Blake  Paguridse,  Edwards  & Bouvier.  The  crest  is  armed  with  five  spines;  spines  of 
smaller  size  fringe  the  lower  margin  and  the  margin  of  the  dactyl. 

Paguristes  rectifrons  is  separated  from  P.  sericeus  by  the  much  shorter  eye-stalks,  by  the  front,  which 
in  sericeus  is  not  so  straight,  and  by  the  different  armature  of  the  hand  and  carpus. 

Dredged  by  the  Fish  Hawk,  at  station  6085,  in  14  fathoms,  one  male  in  the  shell  of  Strornbus 
pugilis. 

Paguristes  lymani  A.  Milne-Edwards  & Bouvier.  Plate  4,  fig.  8. 

Paguristes  lymani  A.  Milne-Edwards  & Bouvier,  Mem.  Mus.  Comp.  Zool.,  xiv,  No.  3,  p.  49,  pi.  iv,  figs.  13-22,  1893. 

The  rostrum  is  a rounded  lobe  in  the  sinus  behind  the  eyes;  from  the  projections  which  limit 
this  sinus  the  front  rounds  gradually  into  the  lateral  margin.  The  eye-stalks  are  short;  when  laid  off 
on  the  front  they  reach  from  the  middle  of  the  insertion  of  one  antenna  to  the  middle  of  the  other. 
The  peduncles  of  the  antenna  reach  the  base  of  the  cornea  and  those  of  the  antennula  extend  beyond  for 
three-fourths  of  the  length  of  the  last  segment.  The  terminal  segment  of  the  peduncle  of  the  antenna 
is  unarmed.  The  sides  of  the  carapace  are  roughened  by  spiny  granules.  The  chelipeds  are  small, 
the  hand  is  narrow  with  a few  rather  large  tubercular  granules  on  the  surface  and  four  spines  on  the 
crest  of  the  palm;  the  lower  margin  of  the  palm  is  concave  at  the  base  of  the  immovable  finger; 
the  closed  fingers  show  a small  hiatus.  The  upper  surface  of  the  carpus  has  three  rows  of  spines, 
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lour  large  ones  on  the  high  inner  margin  and  six  on  the  surface  a little  nearer  the  inner  margin  than 
the  outer,  which  is  armed  with  six  spines  graded  in  size,  the  distal  one  being  the  largest. 

One  specimen  of  this  species  was  dredged  by  the  Albatross  at  station  2659,  in  509  fathoms. 

Pag'uristes  triangulatus  A.  Milne-Edwards  & Bouvier.  Plate  4,  tig.  9. 

Paguristes  triangulatus  A.  Milne-Edwards  & Bouvier,  Mem.  Mus.  Comp.  Zool.,  xiv,  No.  3,  p.  40,  pi.  iv,  figs.  6-12,  1893. 

The  rostrum  is  slightly  elongated,  acuminate,  the  lateral  projections  are  rendered  prominent  by 
the  margin  behind  the  antenna,  which  retreats  in  a straight  line  to  the  antero-lateral  angle.  The 
peduncle  of  the  antenna  is  four-fifths  as  long  as  the  eye;  the  peduncles  of  the  antennula  are  much 
longer.  This  species  can  be  distinguished  from  all  of  the  others  by  the  triangular  cross  section  of  the 
dactyls  of  the  second  pair  of  ambulatory  feet.  Color  of  eye-stalks  light  rose  pink. 

A number  of  specimens  were  taken  by  the  Albatross  at  station  2121,  in  31  fathomg,  off  Trinidad. 

Pag'uristes  grayi,  new  species.  Plate  5,  figs.  1 and  la. 

The  outline  of  the  front  is  closely  like  that  of  P.  puncticeps;  it  is,  however,  well  separated  from 
that  species  by  the  character  of  the  rostrum  and  also  of  the  eye  scales.  A comparison  of  all  parts,  while 
showing  the  close  relationship,  shows  a marked  difference  in  detail.  The  rostrum  in  two  of  the  three 
specimens  is  armed  with  lateral  spines  and  a spine  at  the  tip ; this  latter  armature  is  also  found  on  the 
rostrum  of  puncticeps.  The  largest  specimen  is  a female;  in  this  case  the  rostrum  has  two  spines  on  each 
side;  in  a smaller  specimen,  a male,  there  is  but  a single  spine  on  each  side;  the  other  small  specimen 
has  a spine  at  the  apex,  but  none  on  the  side. 

The  peduncles  of  the  eyes  are  elongate  but  shorter  than  the  front,  the  scales  are  rather  broad  at 
the  end,  armed  with  a spine  at  the  outer  angle;  the  inner  angle  is  produced  slightly,  making  a notch 
between  it  and  the  spine.  The  peduncles  of  the  antennae  are  but  little  more  than  one-half  the  length 
of  the  eye-stalk;  there  are  three  spines  on  the  terminal  segment;  the  spines  of  the  acicle  are  large. 

The  chelipeds  are  stout  with  a broad  hand,  as  in  puncticeps;  the  spines  are  larger  and  more 
numerous;  the  horny  tips  of  the  spines  are  much  more  prominent.  The  inner  surface  of  the  palm  is 
much  more  spiny  than  in  puncticeps-,  the  spines,  as  in  other  places,  are  large  and  black-pointed. 

The  first  pair  of  ambulatory  feet  are  spinose;  the  spines  have  the  same  characters  as  those  of  the 
chelipeds;  the  crests  of  the  propodus  and  dactyl  are  thin  and  overhanging,  forming  a deep  sulcus  on 
the  anterior  surface;  the  spines  of  the  posterior  pair  of  legs  are  very  much  less  in  numbers  and  size. 

San  Antonio  Bridge,  San  Juan,  Porto  Rico. 

This  species  is  named  for  the  collector,  Mr.  G.  M.  Gray,  of  the  Marine  Biological  Laboratory  at 
Woods  Hole,  Mass. 

Genus  MUNIDA. 

The  following  is  the  key  to  the  section  of  the  genus  Munida,  of  which  M.  stimpsoni  is  the  type: 


a.  Without  middle  gastric  spines stimpsoni 

aa.  W ith  middle  gastric  spines. 

6.  Supraocular  spines  shorter  than  the  eyes;  not  divergent flinti 

bb.  Supraocular  spines  longer  than  the  eyes;  divergent. 

c.  Posterior  margin  of  the  carapace  with  more  than  one  pair  of  spines evermanni 

cc.  Posterior  margin  of  the  carapace  with  one  pair  of  spines affinis 


Munida  evermanni,  newr  species.  Plate  5,  fig.  4. 

The  rostrum  and  supraocular  spines,  as  seen  from  above,  are  about  as  long  as  in  affinis,  but  differ 
in  being  a little  more  divergent,  not  so  rough,  and  the  supraoculars  are  broader.  The  spines  of  the 
gastric  region  are  as  in  affinis,  as  are  also  the  other  spines  of  the  carapace,  with  the  exception  of  those 
of  the  posterior  border,  which  is  armed  until  six  or  eight  spines  in  place  of  the  two  common  to  the 
other  three  species  of  the  group.  The  lines  of  the  carapace  differ  very  much  from  those  of  the 
other  species.  They  are  well  separated  and  ciliated,  but  the  cilia  are  not  numerous  enough  to  obscure 
the  carapace;  the  lines  are  made  prominent  by  the  very  large  and  separated  granules.  In  comparison 
with  those  of  the  other  species  perhaps  tubercles  would  be  a more  suitable  name.  The  armature  of  the 
abdomen  is  about  like  that  of  affinis,  except  that  the  spines  are  proportionately  larger.  The  chelipeds 
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are  elongated,  slender,  and  have  more  spines  than  the  other  species  of  the  group.  The  spines  are 
themselves  characteristic,  being  thin  and  broad.  The  crest  of  the  palm  bears  about  ten  of  these  spines. 

Station  6070,  in  220  fathoms. 

This  species  is  named  for  Dr.  Barton  Warren  Evermann,  the  chief  naturalist  of  the  Fish  Hawk 
expedition  to  Porto  Rico. 

Munida  affinis  A.  Milne-Edwards. 

Munida  affinis  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  viii,  p.  48,  1880. 

Munida  affinis  A.  Milne-Edwards  & E.  L.  Bouvier,  Ann.  Sci.  Nat.  Zool.  (7)  xv,  xvi,  p.  2573,  1894. 

The  rostrum  extends  beyond  the  eyes  about  one-half  of  its  length.  The  supraocular  spines  are 
a little  divergent  and  extend  beyond  the  eyes  but  little.  Both  the  rostrum  and  these  spines  are 
roughened  by  sharp  granules.  The  gastric  region  has  normally  seven  spines,  the  large  gastric  pair, 
and  a secondary  pair  of  much  smaller  ones  directly  behind  the  first  pair  and  the  spine  on  the  median 
line,  and  a paired  spine  near  the  hepatic  region;  sometimes  the  middle  spine  has  one  or  more  spines 
in  line  with  and  close  to  it.  There  is  a paired  spine  on  the  branchial  region  behind  the  fork  of  the 
cervical  suture,  and  a spine  on  the  median  line  on  the  anterior  margin  of  the  cardiac  region.  The 
posterior  margin  of  the  carapace  is  armed  with  one  pair  of  spines. 

The  transverse  lines  of  the  carapace  are  crowded  and  broken;  the  granules  with  which  these  lines 
are  set  are  very  small  and  sharp;  the  cilia  of  the  lines  reach  from  line  to  line. 

All  specimens  examined  (about  twenty)  have  a patch  of  long,  silky,  iridescent  hair  on  the  side 
of  the  branchial  region,  where  it  is  covered  by  the  knee  of  the  fifth  pair  of  legs.  This  hair  is,  as  far  as 
I have  been  able  to  observe,  altogether  lacking  in  the  related  species.  The  prominent  armature  of  the 
abdomen  is  the  middle  pair  of  spines  on  the  second,  third,  and  fourth  segments,  in  connection  with 
the  spine  on  the  median  line  near  the  posterior  border  of  the  fourth  segment.  Smaller  spines  occur 
on  the  sides  of  the  armed  segments. 

Munida  stimpsoni  A.  Milne-Edwards. 

Munida  stimpsoni  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  viii,  p.  47,  1880.  Henderson,  Anomura  of  the  Challenger, 
Zool.,  xxvn,  p.  126,  pi.  xiv,  fig.  1,  1888.  A.  Milne-Edwards  and  E.  L.  Bouvier,  Mem.  Mus.  Comp.  Zool.,  xix, 
No.  2,  p.  48,  pi.  IV,  figs.  1-13,  1897. 

The  rostrum  is  longer  and  much  more  slender  than  that  of  M.  affinis.  The  supraocular  spines 
are  a little  divergent,  without  granulations,  and  extend  a little  beyond  the  cornea.  The  gastric  region 
has  six  spines  placed  as  in  jlinti — two  pairs  in  line  directly  behind  the  supraoculars  and  a paired  spine 
near  the  hepatic  area.  The  transverse  lines  of  the  carapace  are  well  separated  and  bear  rows  of  cilia, 
which  occupy  about  one-half  of  the  space  between  the  ridges.  The  posterior  margin  of  the  carapace 
has  two  spines.  Three  segments  of  the  abdomen  are  armed;  the  fourth  segment,  in  all  specimens 
from  off  Habana,  lacks  the  median  spine.  A specimen  from  the  west  end  of  Cuba,  which  I can  not 
separate  from  S.  stimpsoni  by  the  lines  of  the  carapace,  has  both  a spine  on  the  middle  gastric  region 
and  a median  spine  on  the  fourth  abdominal  segment;  the  rostrum  is  not  as  long  as  in  the  more 
typical  specimens  and  is  rougher.  A number  of  specimens  from  that  locality  may  show  the  specimen 
to  belong  to  a distinct  species.  The  chelipeds  of  the  typical  specimens  are  long;  the  hands  broaden 
slightly  from  the  wrist  to  the  base  of  the  fingers;  under  a lens  twelve  or  more  spines  can  be  made  out 
on  crest  of  palm.  The  outer  surface  of  the  palm  is  set  with  sharp  granules  and  is  hairy. 

Albatross  stations  2166  in  196  fathoms,  2321  in  230  fathoms,  and  2341  in  143  fathoms. 

Munida  longipes  A.  Milne-Edwards. 

Munida  longipes  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  viii,  p.  50,  1880-81.  A.  Milne-Edwards  & Bouvier,  Mem.  Mus. 
Comp.  Zool.,  xix,  No.  2,  p.44,  pi.  in,  figs.  9-13,  1897. 

The  rostral  spine  is  a little  shorter  than  the  lateral  spines  of  the  front;  the  eye-stalk  is  short  and 
very  much  constricted,  while  the  cornea  is  spreading.  The  gastric  region  has  a pair  of  slender  spines, 
as  is  usual  in  the  genus.  There  are  three  spines  just  behind  the  cervical  suture — one  on  the  median 
line  and  one,  a paired  spine,  near  the  middle  of  the  side.  There  are  three  or  four  spines  on  the  margin 
behind  the  suture  and  two  on  the  posterior  border.  The  second  and  third  abdominal  segments  have 
each  seven  spines,  and  the  fourth  has  two.  The  chelipeds  and  ambulatory  legs  are  more  than  three 
times  as  long  as  the  carapace  from  the  posterior  margin  to  the  tip  of  the  rostral  spine.  Legs  spiny. 

From  station  6070,  in  220  fathoms. 
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Genus  TJROPTYCHUS. 

Uroptychus  uncifer  (A.  Miln  e-Ed  wards). 

Diptychus  uncifer  A.  Milne-Edwards,  Bull.  Mus.  Comp.  Zool.,  vm,  p.  63,  1880.  A.  Milne-Edwards  & E.  L.  Bouvier,  Ann. 

Sci.  Nat.  Zool.  (7)  xvi,  p.  306, 1891;  also  Mem.  Mus.  Comp.  Zool.,  xix,  p.  140,  part  2,  pi.  xi,  figs.  1 and  2,  pi.  xn, 
figs.  17-29,  1897. 

The  rostrum  extends  but  a trifle  beyond  the  eyes.  Two  spines  on  the  antero-lateral  angles  are  ail 
that  arise  from  the  carapace,  which  is  markedly  smooth.  The  carapace  is  broadest  about  one-fourth 
of  its  length  from  the  posterior  margin;  the  sides  are  but  little  arcuate.  The  chelipeds  are  elongated; 
the  margins  of  both  the  carpus  and  palm  are  parallel  except  near  the  articulations;  fingers  of  band 
hairy,  as  are  also  the  dactyls  of  ambulatory  legs;  hairs  on  other  parts  few  and  inconspicuous. 

Station  6065,  in  Mayaguez  Harbor,  4 to  6 fathoms,  and  station  6070,  in  220  fathoms. 

Genus  MUNIDOPSIS. 

Subgenus  Obophoi,  hynchus. 

Orophorhynchus  platirostris  A.  Milne-Edwards  & Bouvier. 

Orophorhynchus  platirostris  A.  Milne-Edwards  & Bouvier,  Ann.  Sci.  Nat.  Zool.  (7)  xvi,  n.  287,  1894;  also  Mem.  Mus.  Comp. 
Zool.,  XIX,  No.  2,  p.  114,  pi.  IX,  figs.  12-15;  pi.  X,  fig.  3,  1897. 

The  rostrum  is  broad  at  the  base;  beyond  the  eye-stalks  it  forms  a nearly  equilateral  triangle; 
its  sides  posterior  to  the  ends  of  the  eye-stalks  are  parallel.  Behind  the  rostrum  on  the  gastric  region 
are  two  tubercles.  The  sides  of  the  carapace  are  arcuate  and  are  divided  by  two  small  notches  into 
three  parts;  the  posterior  part  is  emarginate  and  twice  as  long  as  the  lobe-like  second  part,  which  is  in 
turn  more  than  twice  as  long  as  the  third  division,  which  includes  the  antero-lateral  angle.  The  carpus 
and  propodus  of  the  ambulatory  legs  are  carinate.  The  chelipeds  are  moderately  long  and  stout,  the 
hands  are  oblong-ovate. 

Orophorhynchus  is  a subgenus  of  Munidopsis  far  removed  from  the  typical  forms  of  the  genus. 
Station  6070,  in  220  fathoms. 
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Plate  3. 


1.  Petrolisthes  marginatum  Stimpson,  x 31.  5.  Piscsomai  glabra  Kingsley,  x 3.  9. 

2.  Petrolisthes  tmderitatas  Stimpson,  x U.  6.  Pisosoma  angustifrons,  n.  sp.,  x 3.  10. 

3.  Petrolisthes  amcenus  (Gu6rin),  x 3.  7.  Pisosoma  serrata,  n.  sp.,  x 3.  31. 

4.  Petrolisthes  quadrates,  n.  sp.,  x 3.  8.  Megalobrachium poeyi  (Gu6rin),  x 14.  12. 


Pacliycheles  rugirnanus  A.  Milne-Edwards,  x 3. 
Porcettana  sayana  (Leach.),  x 14. 

Porcettana  pilosa  Edwards,  x 14. 

Euceramas  ynelongus  Stimpson,  x 24. 
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Plate  4. 


1.  Paguristes  tenuir oslris,  n.  sp.,  x 3. 

2.  Paguristes  sayi  E.  & B.,  x 3. 

3.  Paguristes  moovei,  n.  sp.,  x 3. 


4.  Paguristes  puncticcps,  n.  sp.,  x 3. 

5.  Paguristes  depressus  Stimpson,  x 3. 

G.  Paguristes  spinipes,  A.  Milne-Eclwards,  x 3. 


7.  Paguristes  rectifrons , n.  sp.,  x 3. 

8.  Paguristes  lymdni  E.  & B.,  3. 

9.  Paguristes  triangulatus  E.  A B.,  x 3. 
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Plate  5 


1.  Pagurlstcs  grayi,  n.  sp.,  x 1*.  3.  Ccilcinus  svleatus  (Milne-Edwards),  slightly  enlarged. 

2.  Paguristcs  punctieeps,  n.  sp.,  natural  size."  4.  ilun-ida  evermanni,  u.  sp.,  x 2. 
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Plate  6 


Fig.  1.  Clibanarius  antillensis  Stimpson,  x 6. 


Fig.  8.  Clibanarius  tricolor  (Gibbes),  x 8. 
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THE  STOMATOPODA  OF  PORTO  RICO. 


By  ROBERT  PAYNE  BIGELOW, 

Of  the  Massachusetts  Institute  of  Technology. 


The  report  herewith  presented  relates  to  the  Crustacea  of  the  order  Stomatopoda 
collected  by  the  Fish  I lav f in  the  waters  of  Porto  Rico  during  the  investigations  of 
the  U.  S.  Fish  Commission  in  the  winter  of  1898-99.  Collections  were  made  at  19 
dredging  stations  in  the  harbors  and  off  the  coast  of  Porto  Rico,  and  many  specimens 
were  picked  up  by  collecting  parties  in  shallow  water  upon  the  coral  reefs  and  shoals. 
The  collection  consists  chiefly  of  two  common  species,  Gonodactylus  cerstedii  Hansen 
and  Pseudosquilla  ciliata  Miers.  The  three  other  species  represented  are  Squilla 
intermedia  Bigelow  and  two  new  species,  Lysiosquilla  jplmnata  and  L.  maiaguesensis. 

The  Stomatopoda  may  be  distinguished  from  the  other  malacostracous  crustacea 
by  the  fact  that  the  stalked  eyes  and  first  pair  of  antenna?  are  borne  upon  distinct 
movable  segments.  The  carapace  is  small,  leaving  four  thoracic  segments  exposed 
behind  it,  and  the  rostrum  is  separated  from  it  by  a mobile  joint.  The  second  pair 
of  thoracic  limbs  are  very  characteristic  of  the  group,  being  developed  into  the  large 
raptorial  claws,  in  which  the  terminal  segment  (daetylus)  closes  upon  the  penultimate 
one  (manus)  like  the  blade  of  a penknife.  The  next  three  pairs  of  limbs,  although 
smaller,  are  of  the  same  pattern,  and  it  is  only  the  last  three  pairs  of  thoracic  limbs 
that  are  used  for  walking.  The  abdominal  appendages  bear  tufted  gills,  except  the 
last  pair  (uropods),  which  are  armed  with  a strong  prolongation  of  the  basal  segment 
ending  in  one  or  two  spines,  and  act  with  the  telson  as  a powerful  tail  tin. 

For  definitions  of  the  technical  terms  used  and  for  synopses  of  genera  and  species 
not  represented  in  the  present  collection  the  reader  is  referred  to  the  report  on  the 
Albatross  collections  (Bigelow  ’94)  and  to  the  more  recent  memoirs  listed  on  p.  160. 

I wish  to  take  this  opportunity  to  express  my  obligations  to  Prof.  H.  C.  Bumpus 
for  his  kindness  in  granting  me  every  facility  for  the  study  of  this  collection  at  the 
marine  laboratory  of  the  United  States  Fish  Commission  at  Woods  Hole. 

Figs.  2,  3,  4 were  drawn  by  Miss  McKnew;  the  other  figures  by  the  author. 

Genus  GONODACTYLUS  Latreille. 

Diagnosis. — Species  of  this  genus  are  distinguished  by  the  possession  of  a flexible  joint  between 
the  sixth  abdominal  segment  and  the  telson;  a strongly  built  and  highly  convex  hind-body;  the 
daetylus  of  the  raptorial  claw  being  dilated  at  the  base,  without  lateral  teeth,  and  with  a sharp  inner 
edge  that  fits  into  a groove  on  the  manus. 

Larval  form. — A Gonerichthus  Brooks,  recognizable  by  the  following  characters:  Eyes  stalked; 
appendages  i-vn  and  xiv-xvii  present  in  the  earliest  stages;  telson  usually  quadrate  or  hexagonal  in 
general  outline,  slightly  wider  than  long,  longer  than  outer  spine  of  uropod  and  notched  on  the  median 
line,  and  with  never  more  than  four  intermediate  denticles;  body  elongated,  carapace  narrow,  shallow, 
not  infolded,  without  prominent  ventro-lateral  angles,  posterior  lateral  spines  close  to  dorsal  median 
line  and  at  least  half  as  long  as  carapace;  never  any  trace  of  lateral  teeth  upon  the  raptorial  daetylus. 
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Gonodactylus  oerstedii  Hansen.  (Figs.  1 and  2.) 

Qonodactylus  chiragra,  Smith,  S.  I.,  Brazilian  Crustacea,  Trans.  Conn.  Acad.,  ii,  p.  41, 1869.  Miine-Edwards,  A.,  Nouv.  Arch. 

Mus.  Hist.  Nat.,  vol.  iv,  p.  65,  1868.  Martens,  E.  v.,  Cubanische  Crust.  Arch.  f.  Naturg.  Jahrg.  33,  Bd.  n,  p.  147,  1872. 

Brooks,  Voyage  of  H.  M.  S.  Challenger , xvi,  n,  p.  56,  1886.  Brooks,  Mem.  Nat.  Acad.  Sci.  v,  p.  353,  pis.  x and  in,  1892. 

Bigelow,  Stomatopoda  collected  by  the  steamer  Albatross,  Proc.  U.  S.  Nat.  Mus.,  vol.  xvn,  p.  495,  1894. 

Gonodactylus  oerstedii,  Hansen,  H.  J.,  Isopoden,  Cumaceen,  und  Stomatopoden,  Ergebnisse  der  Plankton-Expedition  der 

Humboldt-Stiftung,  Bd.  n,  G.  c.,  footnote  p.  65,  1895.  Rankin,  Crustacea  from  the  Bahamas,  Ann.  N.  Y.  Acad. 

Sci.,  xi,  p.  253,  1898.  Borradaile,  Crustaceans  from  the  South  Pacific,  Proc.  Zool.  Soc.  Lond.,  1898,  p.  35,  pi.  v,  fig.  3. 

Diagnosis. — A Gonodactylus  having  cylindrical  eyes;  the  rostrum  transverse,  with  an  acute  median 
spine  as  long  as  half  the  width  of  the  rostrum  and  elevated  somewhat  above  the  rounded  lateral 
angles;  a smooth  carapace,  nearly  oblong,  the  posterior  margin  being  very  slightly  concave  and  the 
rounded  anterior  lateral  angles  projecting  forward;  hind-body  strongly  convex;  the  lateral  margins  of 
the  first  exposed  thoracic  segment  not  produced,  the  margins  of  the  next  three  segments  rounded;  the 
first  five  abdominal  segments  smooth  above,  with  marginal  carinse  and  rounded  posterior  lateral 
angles;  sixth  abdominal  segment  with  6 longitudinal  dorsal  carinse,  the  submedian  and  intermediate 
pair  being  well  rounded  prominences  more  or  less  elliptical  in  outline  and  often  possessing  a minute 
posterior  spine,  which  may,  however,  be  obsolete  or  absent,  the  lateral  pair  narrow,  ending  in  the 


Fig.  1.  Telson  and  adjacent  parts  of  Gonodactylus  oerstedii.  Female,  x 5;  sc,  supplementary  Carina; 
im,  intermediate  spine;  in,  mobile  tip  of  submedian  spine;  bp,  basal  prolongation  of  europod. 


strong  posterior  lateral  angles,  and  with  a transverse  carina  extending  between  the  ends  of  the  lateral 
carinse  and,  when  the  abdomen  is  fully  extended,  hidden  under  the  posterior  margin  of  the  fifth 
segment;  3 high  rounded  longitudinal  dorsal  prominences  on  the  telson,  submedian  spines  large,  with 
minute  mobile  tips  and  finely  serrated  on  the  inner  edge,  intermediate  spines  prominent,  and  lateral 
pair  obsolete;  6 marginal  carinse,  each  intermediate  one  having  on  its  inner  side  a shorter  supple- 
mentary carina;  the  surface  of  these  sculpturings  being  smooth  and  polished,  except  that  the  supple- 
mentary carinse  are  sometimes  slightly  serrated  and  the  intermediate  central  prominences  sometimes 
show  faint  indications  of  a posterior  spine;  and  the  basal  prolongations  of  the  uropod  ending  in  2 
flattened  curved  spines,  of  which  the  outer  one  is  the  longer. 

General  description. — This  form  is  so  very  similar  to  G.  chiragra  Fabr.  that  most  authors  have 
identified  it  with  that  species.  S.  I.  Smith  (’69)  stated  that  he  found  a slight  difference  between  the 
American  species  and  the  true  G.  chiragra,  but  Hansen  (’95)  is  the  first  to  describe  this  as  a distinct 
species  and  to  point  out  the  character  by  which  it  can  be  recognized.  This  distinguishing  character- 
istic is  the  small  supplementary  carina  (sc,  fig.  1 ) on  the  inner  side  of  each  intermediate  marginal 
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carina  on  tto  telson.  Thin  is  so  small  a character  by  which  to  separate  two  species,  otherwise 
apparently  identical,  that,  one  would  he  inclined  to  suspect  that  this  might  he  a case  of  individual 
variation.  But  through  the  courtesy  of  Dr.  Walter  Faxon  I have  been  able  to  examine  the  material 
in  the  Museum  of  Comparative  Zoology  at  Harvard  College  and  to  compare  specimens  of  G.  cerstedii 
identified  by  Dr.  Hansen  with  specimens  from  18  localities  on  the  Atlantic,  besides  those  of  the  present 
collection,  and  with  specimens  of  G.  chirctgra  from  16  localities  in  the  Pacific  and  Indian  oceans.  I found 
that  the  difference  pointed  out  by  Hansen  is  perfectly  constant.  In  every  specimen  of  G.  chiragrn  from 
the  Indo-Pacific  region  the  valley  between  the  intermediate  marginal  carina  and  the  central  prominences 


Fig.  2.  Gonodaclylus  cerstedii,  Hansen,  x 2;  not 
accurately  to  scale. 


Fig.  3.  Pseudosquilla  ciliata,  Miers,  male,  x 2;  not 
accurately  to  scale. 


of  the  telson  presented  a smooth,  even  slope,  without  trace  of  additional  carina.  On  the  other  hand, 
every  specimen  from  the  Atlantic  region  possessed  the  supplementary  carina,  somewhat  variable  in 
length  and  elevation,  but  always  distinctly  present.  It  may  be  well  to  note  here  that  in  order  to  see 
this  feature,  as  well  as  the  other  sculpturings  of  the  telson,  distinctly,  the  surface  must  be  dry.  In  a 
specimen  freshly  lifted  from  a bottle  of  alcohol  and  covered  with  the  licpiid  it  is  not  easily  visible. 

G.  cerstedii  is  readily  distinguished  from  G.  spinosus  Bigelow  and  G.  spinosissimus  Pfeffer  by  the 
absence  of  prickles  on  the  dorsal  surface;  and  it  is  separated  from  G.  glabrous  Brooks  and  G.  graphurus 
Miers  by  the  possession  of  only  three  central  longitudinal  carina;  on  the  telson.  There  are  small 
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additional  elevations  on  the  telson  at  the  bases  of  the  intermediate  denticles,  in  front  and  a little 
on  one  side  of  the  submedian  central  prominences,  behind  the  median  prominence,  and  along  the 
margins  of  the  submedian  and  intermediate  spines,  fig.  1.  In  front  of  the  median  prominence  are 
two  small  pits  on  very  slight  elevations  of  the  surface  and  there  are  two  grooves  on  the  sides  of  the 
central  prominence  near  its  posterior  end.  The  first  an  ten  me  are  fairly  long,  the  second  joints 
extending  beyond  the  eyes.  The  second  pair  extend  nearly  as  far  forward  as  first.  The  antennarv 
scale  slightly  exceeds  half  the  length  of  the  carapace;  the  carapace  is  about  one-fourth  the  length  of 
the  body.  The  appendages  to  the  walking  legs  are  linear.  The  basal  prolongation  of  the  uropod  is 
broad  and  fiat,  and  the  two  spines  are  curved  inward.  There  is  no  tooth  on  the  margin  of  either 
spine.  The  distal  segment  of  the  exopodite  is  about  half  the  length  of  the  proximal  one,  which  bears 
11  movable  spines  besides  a small  immovable  terminal  one. 

Color. — The  coloring  is  very  variable,  both  in  shade  and  pattern,  and  is  distinctly  protective; 
varying  from  a mottled  green  and  white  to  a nearly  pure  olive  green. 

Size. — Length  of  full-grown  specimens,  about  5 cm. 

Geographical  distribution . — This  species  is  common  in  the  tropical  Atlantic  from  the  West  Indies 
to  Brazil,  and  is  the  only  form  of  Gonodactylus  reported  from  this  region.  In  the  waters  of  Porto  Rico 
the  Fish  Hawk  collected  a large  number  of  specimens  from  various  stations  on  the  eastern,  southern, 
and  western  coasts  in  depths  varying  from  21  fathoms,  at  station  6089,  west  of  the  island  of  Vieques, 
to  a few  feet,  of  water  on  coral  reefs.  The  most  numerous  collections  were  made  with  tangle  at  station 
6092,  north  of  Vieques,  depth  16  fathoms,  coral  bottom,  and  by  shore  collecting  in  Ensenada  Honda, 
island  of  Culebra. 

Life  history. — The  early  larval  stages  of  this  species  have  been  fully  described  and  illustrated  by 
Brooks  (’92).  The  eggs  are  deposited  in  burrows  excavated  by  the  females  in  pieces  of  coral  rock 
lying  upon  the  sand  flats.  The  larva  hatches  in  an  Enchthus  form  with  very  short  eye-stalks  and  the 
sutures  between  the  fifth  and  sixth  and  between  the  sixth  and  seventh  abdominal  somites  undeveloped. 
The  abdomen  bears  five  pairs  of  appendages.  The  first  molt  occurs  about  sixty  hours  after  hatching, 
and  the  second  about  a week  later,  when  the  larva  passes  into  the  typical  form  of  the  Gonerichthus. 
Before  the  second  molt  Brooks’s  larvae  remained  near  the  bottom  of  the  aquarium  and  fed  upon  the 
eggs  of  an  unknown  species  of  Nudibranch;  but  after  the  second  molt  they  refused  this  food  and 
swam  at  the  surface.  Suitable  food  for  this  stage  not  having  been  discovered,  it  was  impossible  to  rear 
the  lame  further.  Later  stages  were  obtained,  however,  by  collecting  with  the  skimming  net,  and 
they  are  described  in  the  memoir. 

Genus  PSEUDOSQUILLA  (Guerin)  Dana. 

Diagnosis. — Stomatopoda  with  the  sixth  abdominal  segment  not  fused  to  the  telson;  the  hind 
body  smooth,  very  convex,  and  narrow;  the  dactylus  of  the  raptorial  claw  not  dilated  at  the  base  and 
provided  with  not  more  than  three  lateral  teeth;  the  submedian  spines  of  the  telson  long  and  with 
movable  tips;  and  not  more  than  four  intermediate  denticles,  usually  one. 

Larval  form. — We  are  indebted  to  Claus  for  the  determination  of  the  larval  form  of  this  genus,  to 
which  Brooks  (’86)  has  given  the  name  Pseud  erichthus.  It  may  be  recognized  by  the  following  charac- 
ters: Eyes  stalked,  appendages  i-vii  and  xiv-xvii  present  in  the  earliest  stages,  hind  body  very  long; 
telson  longer  than  wide,  sometimes  ovate  in  general  outline;  carapace  narrow,  at  least  twice  as  long  as 
wide,  short,  without  prominent  ventro-lateral  angles,  short  rostrum,  and  posterior  lateral  spines  short, 
usually  only  one-fourtli  or  one-third  as  long  as  the  carapace,  and  placed  near  the  dorsal  median  line. 

Pseudosquilla  ciliata  Miers.  (Figs.  3 and  4.) 

? Squilla  ciliata,  Fabrieius,  Ent.  Syst.,  n,  p.  512,  1793. 

Squilla  stylifera,  Lamarck,  Hist.  Anim.  sans  Vert.,  v,  p.  189,  1818.  Latreille,  Encyl.  Moth.,  x,  p.  472,  1825. 

Pseudosquilla  stylifera,  Dana,  U.  S.  Expl.  Exp.,  xm,  Crustacea,  I,  p.  622,  1852.  ? Von  Martens,  Arch.  f.  Naturg.,  xxxviii, 

p.  146,  1872. 

Pseudosquilla  ciliata,  Miers,  Squillidee,  Ann.  and  Mag.  Nat.  Hist.,  (5),  v,  p.  108,  1880.  Brooks,  Voyage  of  Challenger,  xvi,  p. 
53,  1886.  Bigelow,  Stomatopoda  collected  by  the  steamer  Albatross,  Proc.  U.  S.  Nat.  Mus.,  xvn,  p.  499, 1894.  Hansen, 
Isopoden,  Cumaceen,  und  Stomatopoden,  Engeb.  Plank.  Exp.,  n,  G.  c.,  p.  86,  1895.  Rankin,  Crustacea  from  the 
Bahamas,  Ann.  N.  Y.  Acad.  Sci.,  xn,  p.  253,  1898. 

Diagnosis. — A Pseudosquilla  with  cylindrical  eyes;  the  dactylus  of  the  raptorial  claw  slender  with 
three  teeth,  including  the  terminal  one;  a smooth  rostrum  without  spines  or  acute  angles,  wider  than 
long;  lateral  margins  of  the  exposed  thoracic  segments  slightly  produced,  the  first  acute,  the  others 
more  or  less  rounded,  the  second  obliquely  truncated,  and  the  fourth  notched;  the  first  five  abdominal 
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segments  smooth  ancl  without  carinse  or  spines,  except  posterior-lateral  spines  on  the  fourth  and  fifth 
segments;  sixth  segment  with  6 strong  spines,  the  intermediate  pair  arising  farther  forward  than  the 
others,  about  half  way  between  the  anterior  and  posterior  margins;  a high,  narrow  crest  ending  in  a 
spine  and  6 other  carinte  on  the  telson,  one  pair  on  the  lateral  margins,  and  two  pairs  grouped  near  the 
crest,  the  pair  nearest  the  crest  being  the  smaller;  6 marginal  spines,  the  submedian  pair  long  and 
mobile;  2 simple  spines  on  the  basal  prolongation  of  the  uropod,  of  which  the  inner  one  is  the  longer; 
8 to  10  mobile  spines  on  the  exopodite. 

• General  description. — The  specimens  in  the  collection  from  Porto  Rico  differ  from  Miers’s 
description  in  that  the  posterior  margin  of  the  carapace  is  not  straight,  but  distinctly  concave,  and  in 
having  minute  posterior  lateral  spines  on  the  fourth  as  well  as  the  fifth  abdominal  somite.  In  his 
figure  the  basal  prolongation  of  the  uropod  is  represented  as  extending  as  far  as  the  tip  of  the  exopodite, 
and  the  endopodite  appears  to  equal  the  proximal  segment  of  the  exopodite  in  length.  In  our 
specimens  the  basal  prolongation  extends  only  so  far  as  the  tip  of  the  endopodite,  which,  however, 
is  considerably  longer  than  the  proximal  segment  of  the  exopodite.  (In  fig.  4 the  basal  prolongation 
is  represented  as  a little  too  long,  and  the  spines  should  be  more  slender  and  less  sinuous  on  their 
inner  margins.  ) The  distal  segment  of  the  exopodite  is  less  than  two-thirds  the  length  of  the 
proximal  one.  Brooks  found  these  segments  to  be  equal  in  specimens  from  the  Pacific,  but  the 
distal  one  shorter  in  specimens  from  St.  Thomas.  He  found  also  that  the  posterior  lateral  angles  of 
the  fourth  abdominal  segment  were  rounded  and  without  spines  in  specimens  from  the  Pacific.  His 


specimens  from  St.  Thomas  differed  from  those  from  Honolulu  in  having  the  spines  of  the  basal 
prolongation  of  the  uropod  equal  in  length.  But  our  specimens  from  Porto  Rico  agree  with  those 
from  the  Pacific  in  having  the  inner  spine  the  longer.  As  Brooks  has  pointed  out,  this  species 
probably  varies  to  a considerable  extent,  and  the  slight  differences  observed  do  not  furnish  sufficient 
ground  for  dividing  it.  P.  ciliata  is  distinguished  from  P.  ornata  Miers  by  its  cylindrical  eyes,  the 
eyes  of  P.  ornata  being  flattened  and  club-shaped.  It  is  separated  by  the  number  of  carinse  on  the 
telson  from  all  other  species  having  a similar  basal  prolongation  to  the  uropod. 

Color. — Living  specimens  observed  at  Bimini  (Bigelow,  ’94)  showed  great  variation  in  coloring, 
which  closely  resembled  that  of  Gonodactylus  cerstedii. 

Size. — The  largest  specimen  in  the  present  collection  measures  8 cm.  in  length. 

Geographical  distribution. — This  is  perhaps  the  most  widely  distributed  of  all  the  Stomatopods. 
It  is  common  in  the  West  Indies,  living  on  shoals  of  coral  sand  associated  with  Gonodactylus  cerstedii, 
and  is  found  also  at  the  Cape  Verde  Islands.  In  the  Indo-Paeific  region  it  has  been  taken  from  the 
Red  Sea,  Mauritius,  Ceylon,  Japan,  and  from  various  localities  in  the  Malay  Archipelago,  South  Sea 
Islands,  and  Hawaii.  On  the  Porto  Rico  expedition  the  Fish  Hawk  obtained  specimens  in  San  Juan 
Harbor,  Ensenada  Honda  in  Culebra,  Mayaguez  Harbor,  Boqueron  Bay,  Fajardo,  Playa  de  Ponce,  and 
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at  several  stations  in  the  shallow  sound  between  St.  Thomas,  Culebra,  and  Porto  Rico  by  dragging  the 
tangle  over  the  coral  bottom.  The  greatest  depth  was  20  to  23  fathoms,  at  station  6079,  off  St.  Thomas. 

Life  history. — Hansen  (’95)  identities  the  larval  form  of  this  species  under  the  name  Pseuderichthus 
communis.  In  the  earlier  stages  it  can  not  be  distinguished  from  the  very  similar  larva  of  Pseudosquilla 
oculata  Brulle  (Pseuderichthus  distinguendus  Hansen) . But  when  fully  developed  it  may  be  recognized 
by  its  smaller  size,  21  to  24  mm.,  and  the  possession  of  8 distinct  spines  on  the  uropod  (Hansen,  1.  c., 
pi.  viii,  fig.  5).  P.  distinguendus  of  this  size  does  not  have  the  upper  spines  of  the  uropod  distinct. 
When  fully  developed  this  species  is  longer  than  P.  communis — over  24  mm. — and  has  10  to  11  of  these 
spines. 

Between  this  stage  and  the  adult  form  there  is  an  intermediate  stage  (Claus,  ’71,  tigs.  26  and 
27c).  We  might  call  it  the  monodactyla  stage,  for,  according  to  Hansen,  Pseudosquilla  monodactyla  of 
Milne-Edwards  is  this  stage  of  P.  oculata.  The  carapace  has  lost  the  larval  spines  and  the  whole 
appearance  of  the  animal  is  very  much  like  the  adult  Pseudosquilla;  but  on  the  dactylus  of  the 
raptorial  claw  only  the  rudiments  of  the  two  lateral  teeth  may  be  seen  beneath  the  integument,  and 
the  telson  has  only  the  median  carina,  the  others  not  being  developed.  In  our  specimens,  however, 
there  are  slight  elevations  on  the  telson  representing  the  lateral  marginal  and  external  pair  of  central 
carina?.  Hansen  has  two  specimens  of  this  stage  of  P.  ciliata  that  measure  from  the  tip  of  the  rostrum 
17.5  and  21.3  mm.  In  the  present  collection  there  are  five  specimens  in  this  stage  from  three  localities. 
They  were  taken  in  Ensenada  Honda  in  Culebra,  San  Juan  Harbor  a quarter  of  a mile  from  Morro 
Castle  with  the  dredge  at  a depth  of  4 to  74  fathoms,  and  at  station  6092  between  Culebra  and  Vieques 
with  the  tangle  at  a depth  of  16  fathoms.  These  specimens  have  the  following  lengths,  16,  17.5,  17.5, 
19,  19  mm.  Three  of  them  have  9 mobile  spines  on  the  uropod  and  two  have  8. 

It  is  probable  that  at  the  next  molt  these  would  pass  into  the  adult  form,  and  that  the  growth  at 
that  time  results  in  a thickening  of  the  body  rather  than  in  increase  in  length.  In  fact,  there  seems  to 
be  a slight  shortening  of  the  body,  for  in  the  collection  there  are  five  small  specimens  of  the  adult 
form  measuring  16,  17,  17,  17.5,  and  17.5  mm.,  respectively,  but  their  bodies  are  much  thicker  and 
more  strongly  built  than  the  larva:'  in  the  monodactyla.  stage.  One  of  these  has  8 mobile  spines  on 
the  uropod;  the  others  have  9. 

Genus  LYSIOSftUILLA  Dana. 

Diagnosis.- — “ Stomatopoda  having  the  sixth  abdominal  segment  separated  from  the  telson  by  a 
mobile  joint;  the  hind-body  depressed,  loosely  articulated,  and  wide;  the  dactylus  of  the  raptorial 
claw  without  a basal  enlargement  and  with  not  less  than  five  marginal  teeth;  no  more  than  4 den- 
ticles, often  only  1,  between  the  intermediate  and  submedian  marginal  spines  of  the  telson,  which  is 
usually  wider  than  long.” 

Larval  form. — A Lysioerichthus,  Brooks,  having  stalked  eyes,  appendages  i-vii  and  xiv-xvii 
present  in  earliest  stages;  telson  wider  than  long,  with  never  more  than  four  intermediate  denticles; 
body  short;  carapace  large  and  wide,  infolded  on  the  ventral  side,  with  prominent  ventral  angles,  and 
posterior  lateral  angles  widely  separated  from  the  median  line;  hind-body  wide  and  Hat,. 

Lysiosquilla  plumata,  sp.  nov.  (Figs.  5 to  9.) 

Provisional  diagnosis. — A Lysiosquilla  having  the  corneal  portion  of  the  eye  nearly  globular  and 
set  obliquely  upon  the  strong,  nearly  cylindrical  eye-stalk;  the  dactyli  of  the  raptorial  claws  with  nine 
marginal  teeth,  including  the  terminal  one;  antennary  scale  small,  less  than  half  the  length  of  the 
carapace;  appendages  to  the  walking  legs  linear;  the  rostrum  shorter  than  wide,  triangular,  with 
rounded  apex,  hardly  overlapping  the  ophthalmic  segment  ; the  carapace  smooth,  nearly  quadrate, 
without  acute  angles,  posterior  lateral  lobes  slightly  produced  backward;  the  hind-body  smooth;  6 
marginal  spines  on  the  sixth  abdominal  segment,  the  intermediate  pair  arising  slightly  in  front  of  the 
margin;  the  telson  wider  than  long,  convex  above  with  3 dorsal  carinse,  of  which  only  the  middle  one 
ends  in  a posterior  spine,  narrow  lateral  marginal  car i me,  6 marginal  spines,  submedian  pair  long  and 
mobile,  the  other  pairs  shorter  and  curved  slightly  upward,  no  submedian  denticles,  1 intermediate 
and  1 lateral  one  on  each  side,  arising  from  the  ventral  surface  of  the  telson  and  partially  covered  above 
by  a broad  lobe  of  the  margin;  uropods  with  a very  narrow  basal  prolongation,  angled  on  the  ventral 
side,  without  serrations,  and  terminating  in  2 stout  spines,  of  which  the  inner  one  is  the  longer;  and 
7 mobile  spines  on  the  uropod,  the  distal  one  not  much  more  than  half  the  length  of  the  paddle. 
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Remarks. — It  is  not  possible  to  give  more  than  a provisional  description  of  this  species  at  present, 
because  the  only  material  available  is  one  very  small  male  specimen.  It  is  very  probable  that  full-grown 
individuals  will  be  found  to  differ  from  this  specimen  in  important  details.  This  is  especially  probable 
in  regard  to  the  female,  for  sexual  dimorphism  is  not  uncommon  in  other  species  of  the  genus.  Never- 
theless, the  form  here  described  differs  so  clearly  from  any  previously  described  species  of  Lysiosquilla 
that  it  seems  worth  while  to  place  it  upon  record.  The  most  nearly  related  species  are  Lysiosquilla 
spinosa  Wood-Mason  and  L.  maiaguesensis  n.  sp.  It  differs  from  the  former  in  the  absence  of  spines 
on  the  submedian  dorsal  carinse  of  the  telson,  in  having  the  mobile  spines  of  the  telson  longer  than  the 
others,  and  in  having  no  submedian  and  only  one  intermediate  denticle.  (Fig.  7.)  The  differences 
from  the  latter  will  be  discussed  when  we  come  to  that  species. 

L.  plumata  is  not  identical  with  L.  tricarinata  (Gray),  White  (’47),  for  according  to  Miers  (’80) 
that  species  has  about  a dozen  minute  intermediate  denticles. 


Figs.  5-9,  Lysiosquilla  plumata.  Male,  camera  drawings,  xlFj  Fig.  5,  head  and  carapace.  Fig.  6,  right  raptorial  claw. 
Fig.  7,  last  three  abdominal  segments.  Fig.  8,  side  view  of  telson.  Fig.  9,  right  uropod  viewed  from  ventral  side; 
bp,  basal  prolongation. 


Color. — The  color  pattern  is  indicated  in  the  alcoholic  specimen  by  the  presence  of  dark  branching 
pigment  cells.  There  is  an  eye-spot  at  each  posterior  lateral  angle  of  the  fifth  thoracic  segment,  a dark 
spot  on  the  two  sides  of  the  central  carina  of  the  telson,  and  accumulations  of  pigment  on  the  sides  of 
the  telson,  the  terminal  segments  of  the  uropod,  the  posterior  lobes  of  the  carapace,  and  at  the  base  of 
the  rostrum.  More  scattered  pigment  cells  indicate  a symmetrically  mottled  pattern  covering  the 
whole  dorsal  surface.  ( Figs.  5 and  7. ) 

Size. — The  specimen  in  hand  has  the  following  dimensions:  Total  length,  15.0  mm.;  length  of 
carapace  on  mid-line,  2.8  mm. ; width  of  carapace,  2.6  mm. ; width  of  fifth  abdominal  segment,  3.0  mm. ; 
length  of  telson,  1.4  mm.;  length  of  antennary  scale,  1.2  mm. 

Locality. — One  male  specimen  was  taken  by  the  Fish  Hawk  at  station  6062  in  Mayaguez  Harbor, 
Porto  Eico,  using  the  dredge  on  a bottom  of  sand,  mud,  and  shells,  at  a depth  of  25  to  30  fathoms. 
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Lysiosquilla  maiag-uesensis,  sp.  nov.  (Figs.  10  to  13. ) 

Provisional  diagnosis. — A Lysiosquilla  having  triangular  eyes,  the  corneal  axis  oblique  and  shorter 
than  the  peduncular  one;  raptorial  claws  with  a slender  dactylus  bearing  8 to  10,  usually  9,  marginal 
teeth;  small  antennary  scales,  less  than  half  the  length  of  the  carapace;  appendages  to  the  walking- 
legs  linear;  the  apex  of  the  broadly  ovate  rostrum  acute;  a smooth  carapace  slightly  narrowed  in  front, 
with  rounded  angles,  the  posterior  lateral  angles  being  produced  backward  as  broad  lobes;  the  hind- 
body  depressed  and  smooth,  except  for  very  narrow  lateral  marginal  carinae  on  the  first  five  abdominal 
segments,  and  six  spines  on  the  posterior  margin  of  the  sixth  abdominal  segment,  the  intermediate 
pair  being  continuous  with  low  carinae;  the  telson  wider  than  long,  convex,  with  3 dorsal  carinae 
ending  posteriorly  in  spines,  narrow  lateral  marginal  carinse,  6 marginal  spines,  of  which  the  submedian 
pair  are  long  and  mobile,  the  intermediate  ones  large,  extended  downward  below  the  ventral  surface 
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Figs.  10-12,  Lysiosquilla  maiaguesensis.  Male,  camera  drawings,  xll.  Fig.  10,  head  and  carapace.  Fig.  11,  left  raptorial 
claw;  c,  carpus;  d,  dactylus;  m,  rnanus.  Fig.  12,  side  view  of  the  telson,  xll;  m,  submedian  spine;  i , Intermediate 
spine;  Z,  lateral  spine. 

of  the  telson,  and  with  a large  rounded  lobe  on  the  dorsal  side,  lateral  pair  smaller,  similarly  curved 
and  lobed;  no  submedian  denticles,  2 intermediate  and  1 lateral  one  on  each  side  arising  from  the  mar- 
gin; about  12  fine  sharp  serrations  on  the  inner  margin  of  the  broad  basal  prolongation  of  the  uropod, 
of  which  the  inner  tooth  is  much  the  longer;  and  6 mobile  spines  on  the  exopodite,  the  distal  one 
extending  to  or  beyond  the  tip  of  the  paddle. 

Remarks. — Unfortunately,  the  material  is  too  scanty  to  allow  more  than  a provisional  description 
of  this  species,  2 small  males  being  all  that,  is  afforded  by  the  collection.  It  is  closely  related  to 
the  preceding,  but  differs  from  it  in  a number  of  striking  peculiarities.  The  first  pair  of  antennae  are 
shorter,  the  eyes  are  larger,  the  rostrum  is  as  long  as  it  is  broad,  and  acute.  (Compare  figs.  5 and  10. ) 
But  the  most  remarkable  differences  are  to  be  found  in  the  telson  and  the  uropods.  (Compare  figs.  12 
and  13  with  figs.  7,  8,  and  9. ) The  telson  differs  not  only  in  being  longer  and  having  three  dorsal 
spines,  but  to  a greater  degree  in  the  form  of  the  marginal  spines  and  the  mode  of  origin  of  denticles. 
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In  the  uropods  the  basal  prolongation  has  an  entirely  different  form,  and  the  segments  of  the  limb  show 
marked  dissimilarities  of  shape  and  proportion.  It  will  be  noted  that  in  the  form  of  the  telson  this 
species  closely  approaches  the  genus  Pseudosquilla. 

Color. — In  the  alcoholic  specimens  there  is  a well-marked  band  of  pigment  on  each  side  extending 
the  whole  length  of  the  hind-body.  These  bands  are  connected  by  fine  transverse  lines  at  the  posterior 
margin  of  each  segment.  The  lobes  of  the  carapace  and  the  posterior  part  and  sides  of  the  telson  are 
also  pigmented. 

Size. — The  two  male  specimens  have  the  following  dimensions  in  millimeters: 


No.  1. 

No.  2. 

18.5 

22.5 

Length  of  carapace  on  mid-line • 

3.5 

4.0 

Length  of  telson 

2.0 

2. 1 

3 4 

4.2 

Width  of  fifth‘abdomina.1  segment 

3.5 

4.5 

Fig.  13.  Telson  and  adjacent  structures  of  LysiosquiUa  maiaguesensis.  Male,  camera  drawing,  x 11; 
bp,  basal  prolongation  of  the  uropod;  en,  endopodite;  ex,  exopodite;  p,  protopodite;  to,  sub- 
median spine  of  the  telson;  i,  intermediate  spine;  l,  lateral  spine. 

Locality. — The  Fish  Hawk  took  three  small  specimens  (one  mutilated)  at  station  6066  in  Mayaguez 
Harbor,  with  the  beam  trawl,  on  a sand  and  mud  bottom,  at  a depth  of  161  to  172  fathoms. 

Life  history. — Unknown. 

Genus  SQUILLA  Fabricius. 

Diagnosis. — “ Stomatopoda  having  the  telson  attached  to  the  sixth  abdominal  segment  by  a mobile 
joint;  the  hind-body  depressed  and  wide;  the  dactylus  of  the  raptorial  claw  with  usually  not  more 
than  6 teeth;  as  a rule  more  than  4 intermediate  denticles  on  the  telson,  which  is  usually  longer  than 
wide;  and  the  inner  basal  spine  of  the  uropod  the  longer  of  the  two.” 

Larval  form. — An  Alima , Leach,  having  stalked  eyes;  appendages  i to  vii  and  xiv  to  xvn  present 
in  earliest  stages;  a telson  generally  octagonal  in  general  outline  with  numerous  intermediate  denticles; 
the  inner  basal  spine  of  the  uropod  longer  than  the  outer;  the  body  greatly  elongated;  carapace  flat- 
tened, elongated,  and  narrow  (width  usually  about  one-fourth  the  length);  usually  several  thoracic 
segments  exposed. 

Squilla  intermedia  Bigelow. 

Squilla  intermedia  Bigelow,  Johns  Hopkins  Univ.  Circ.  88,  1891;  Proc.  U.  S.  Nat.  Mus.,  xvii,  p.  530,  fig.  19. 

Diagnosis. — A Squilla  having  very  large,  nearly  T-shaped  eyes;  very  large  and  strong  raptorial 
claws,  with  6 teeth  upon  the  dactylus;  the  rostrum  narrowed  in  front  and  provided  with  well-marked 
median  and  lateral  carinre ; 5 strong  carinse  on  the  carapace,  the  median  one  bifurcated  in  front  and 
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behind,  and  the  lateral  one  ending  in  spines  at  the  anterior  lateral  angles;  posterior  lateral  margin 
angled;  the  lateral  margin  of  the  fifth  thoracic  segment  produced  into  a strongly  sickle-shaped  acute 
spine;  of  the  sixth  and  seventh  obliquely  truncated  and  very  acute;  8 prominent  carinse  on  the 
abdominal  segments,  all  ending  in  spines  except  the  submedian  of  the  first  4 segments;  a low  crest  on 
the  telson,  ending  in  a small  spine,  a post-anal  keel  without  a spine,  the  dorsal  and  ventral  surfaces  of 
the  telson  marked  by  numerous  curved  lines  of  very  fine  pits,  6 marginal  spines,  and  4 to  6 submedian 
denticles,  10  to  13  intermediate,  and  1 lateral  one;  the  crest  and  dorsal  margin  of  the  telson  very  much 
thickened  in  the  male;  the  marginal  thickening  being  continuous  between  the  intermediate  spines. 

Remarks. — This  species  stands  in  an  intermediate  position  between  two  Pacific  forms,  S.  panamerisis 
Bigelow  and  /S',  biformis  Bigelow,  from  both  of  which  it  may  be  distinguished  most  easily  by  the  char- 
acter of  the  thickening  of  the  telson  in  the  males.  This  feature,  as  well  as  the  number  of  denticles, 
serves  also  to  distinguish  full-grown  specimens  from  the  nearest  Atlantic  form,  S.  empusa  Say.  The 
latter  has  3 to  5 submedian  denticles,  6 to  10  intermediate,  and  1 lateral  one;  and  never  has  any 
thickening  of  the  carinse  on  the  abdomen  or  of  the  margin  of  the  telson,  either  in  males  or  females. 

In  the  Porto  Rico  collection  there  are  4 young  males,  the  largest  5.55  cm.  and  the  shortest 
2.25  cm.  in  length,  which  seem  to  be  S.  intermedia,  although  they  differ  from  the  type  specimens  in 
some  particulars.  The  antennary  scales  are  only  one-half  instead  of  three-quarters  the  length  of  the 
carapace;  the  margins  of  the  sixth  and  seventh  thoracic  segments  (the  second  and  third  exposed 
ones)  are  not  acute,  but  rounded  at  the  apex,  and  bear  an  anterior  lobe  well  marked  in  the  sixth  and 
minute  in  the  seventh;  in  3 of  the  specimens  the  marginal  carinse  of  the  first  and  second  abdominal 
segments  are  the  only  ones  on  those  segments  that  bear  spines;  the  denticles  on  the  telson  are  3-4, 
8-9,  1;  and  the  expedite  of  the  uropod  bears  9 mobile  spines.  In  the  largest  one  of  these  specimens 
there  are,  however,  thickenings  of  the  margin  of  the  telson  that  suggest  the  beginnings  of  the 
structure  characteristic  of  the  type.  When  we  remember  that  this  species  was  described  from  only 
two  specimens,  a male  and  a female,  and  that  the  specimens  under  consideration  are  evidently 
immature,  it  would  seem  better  to  regard  them  as  all  of  one  species,  pending  further  study  of  the 
fully  adult  form  and  the  younger  stages. 

Size. — The  largest  of  the  type  specimens  was  10.5  cm.  in  length. 

Locality. — Gulf  of  Mexico  and  tropical  Atlantic.  The  specimens  collected  by  the  Fish  Hawk 
were  all  taken  in  Mayaguez  Harbor  with  the  beam  trawl,  at  7\  to  18  fathoms,  on  a mud  bottom. 

Life  history. — Unknown. 
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REPORT  ON  PORTO  RICAN  ISOPODA. 


By  H.  F.  MOORE. 


The  Isopoda  collected  in  Porto  Rico  by  the  Fish  Hawk  during  January  and 
February,  1899,  include  but  seventeen  species,  but  the  collection  is  interesting  in 
furnishing  two  new  genera,  one  of  considerable  interest,  and  eight  species  apparently 
not  before  described.  In  all,  eleven  families  and  fifteen  genera  are  represented.  They 
are  as  follows: 


Tribes. 

Families. 

Genera  and  species. 

Chelifera 

Apseudidae 

Apseudes  espinosus,  n.  sp. 

Tanaidte 

Leptoehelia  incerta,  n.  sp. 

Flabellifera 

Cirolana  mayana  Ives. 

parva  Hansen, 
obtruncata  Richardson. 

Branchuropus  littoralis,  n.  gen.  and  sp. 

CorallanidEe 

Corallana  tricornis  Hansen. 

Alcironidae 

Alcirona  hirsute,  n.  sp. 

Nalicora  rapax,  n.gen.  and  sp. 

iEgidee 

HDga  ecarinata  Richardson. 

Rocinela  signata  Schiodte  & Meinert. 

Cymothoidfie 

Anilocra  laticauda  Milne-Edwards. 

Sphseromidae 

Cilicea  eaudata  Ives. 

Dynamene  perforata,  n.  sp. 

Cleantis  planieauda  Benedict. 

Ligia  gracilis,  n.  sp. 

Oniscoidea 

Ligiidae 

Oniscidie 

Philoscia  culebrse,  n.  sp. 

All  of  these  are  littoral  or  shoal-waters  species,  none  of  them  being  taken  in  water 
deeper  than  75  fathoms. 

Key  to.  tribes  and  families  of  Porto  Rican  Isopoda.* 

a.  Head  united  with  first  segment  of  thorax;  first  pair  of  thoracic  limbs  chelate:  pleopods  not  branchial, 

sometimes  absent Tribe  Chelikera 

b.  First  antennae  biflagellate;  second  antennae  with  multiarticulate  flagellum Apseudidie 

bb.  First  antennae  uniflagellate  (flagellum  obsolescent  in  female);  second  antennae  without  scale,  flagellum 

small T ANAIDAS 

aa.  Head  and  first  thoracic  segments  not  united;  first  pair  of  thoracic  limbs  not  chelate;  pleopods,  all,  or  some, 
branchial. 


*Key  in  part  from  Stebbing  after  Hansen. 
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c.  Telson  and  uropods  forming  a caudal  fan  (except  in  Branchuropus) Tribe  Flabeelifera 

il.  Pleon  consisting  of  six  free  segments;  uropods  with  both  branches  freely  articulated  with  peduncle. 
e.  Maxiliipeds  with  the  “palp”  free,  the  margins  of  the  last  two  joints  more  or  less  setose,  never 
furnished  with  hooks. 

First  maxillae  with  the  plate  of  the  third  joint  tolerably  broad,  at  least  toward  the  middle. 

/.  Mandibles  with  the  distal  half  stout,  very  conspicuous,  uncovered,  or  with  only  the  anterior 
margin  concealed;  from  the  base  toward  the  middle  directed  forward  and  a little  . 
outward. 

y.  Mandibles  with  the  rather  broad,  more  or  less  tridentate  cutting  edges  meeting  squarely  behind 
the  large  upper  lip;  the  secondary  plate  and  peculiar  equivalent  for  the  molar  well 
developed. 

First  maxiUce  having  the  plate  of  first  joint  armed  with  three  spines,  that  of  third  with  many. 

Second  maxilla;  of  moderate  size,  the  three  free  plates  very  setose. 

Maxiliipeds  with  the  “palp”  rather  broad,  very  setose Ciroi, akims 

tig.  Mandibles  with  the  distal  part  produced  into  a long  prominent  process,  the  pair  much  over- 
lapping; the  secondary  plate  and  molar  evanescent. 

First  maxillse  having  the  plate  of  first  joint  unaTmed,  of  the  third  carrying  one  very  long  spine. 

Second  maxillae  small  and  feeble,  the  free  plates  almost  rudimentary  with  few  setae. 

Maxiliipeds  with  “palp”  narrowed,  not  very  setose  (the  antepenultimate  joint  rather  elon- 
gate)   Coram.anid® 

ff.  Mandibles  with  the  distal  half  narrow,  most  or  all  of  it  concealed  by  the  upper  and  lower  lips; 
from  the  base  toward  the  apex  directed  gradually  inward. 

First  maxillse  having  plate  of  first  joint  unarmed,  of  third  carrying  two  spines  or  only  one. 

Second  maxillse  feeble,  sometimes  very  small,  with  one  plate  or  none,  the  setse  very  few  or 
none. 

Maxiliipeds  with  the  “ palp”  rather  broad,  with  no  elongate  joint Ai.cironid® 

ec.  Maxiliipeds  with  the  “palp”  embracing  the  cone  formed  by  the  distal  parts  of  mouth  organs, 
the  inner  upper  margin  and  apex  never  setose,  the  apex  and  sometimes  the 
inner  upper  margin,  at  least  in  the  males  and  the  females  without  eggs,  being 
furnished  with  outward-curved  hooks. 

First  maxillse  with  the  plate  of  the  third  joint  narrow  throughout. 

Distal  parts  of  the  mouth  organs  forming  a short  subvertical  cone. 

Second  maxillse  large,  elongate,  and  proportionately  broad,  with  two  apical  plates  furnished 
with  hooks. 

Maxiliipeds  with  the  fourth  and  fifth  joints  sometimes  coalesced,  never  forming  a long  joint. 
h.  Mandibles  with  the  secondary  plate  very  often  (perhaps  always)  visible;  the  “palp”  with  no 
inflated  joint. 

Maxiliipeds  commonly  7-jointed,  sometimes  4-jointed,  the  last  joint  in  the  latter  case  rather 

short,  obtuse TEgid® 

hh.  Mandibles  with  no  secondary  plate;  the  “ palp  ” in  the  adults  with  the  first  joint  or  both  first 
and  second  joints  inflated. 

Maxiliipeds  always  foui’-jointed,  the  last  joint  rather  long  and  narrow,  subacute Cymothoid® 

dd.  First  five  segments  of  pleon  fused;  one  branch  of  uropods  immovably  fused  with  peduncle Sph/ekomidyE 

cc.  Uropods  folding  beneath  the  pleon  to  cover  the  pleopods Tribe  Valvifera 

Only  family  represented Idoteid® 

ccr.  Uropods  terminal,  various,  sometimes  filiform  or  conical,  sometimes  valvate,  but  never  covering  more 
than  the  last  two  segments  of  abdomen  below.  First  antennse  with  three  short 

joints,  or  fewer,  or  wanting Tribe  Oniscoidea 

t.  First  maxillse  with  three  setse  on  inner  plate.  (In  the  one  genus  from  Porto  Rico  the  second 

antennse  multi-articulate)  Ligiid® 

it.  First  maxillse  with  two  setse  on  inner  plate.  (In  the  one  genus  from  Porto  Rico  the  second 

antennse  tri-articulate Oniscid® 


Tribe  CHELIFERA. 

APSEUDIDT. 

Apseudes  espinosus,  new  species. 

Ceplialothorax  short,  less  than  length  of  first  3 segments  of  thorax,  slightly  wider  than  long; 
rostrum  short,  produced  to  a mere  point;  eye-stalks  short,  projecting'  but  slightly  beyond  sides  of  head. 
First  3 segments  of  thorax.su hequal  to  one  another  in  length  and  breadth,  approximately  equal  to  head 
in  breadth.  Last  3 segments  narrower;  fourth  segment  longer  than  segments  2 and  3 combined;  fifth 
free  segment  about  equal  to  them;  sixth  segment  about  three-fourths  as  long  as  fifth.  Epimera  of  first 
3 segments  not  evident,  none  of  the  segments  with  lateral  spines;  epimera  of  last  3 segments  small,  in 
dorsal  view  projecting  slightly  from  beneath  each  segment  near  its  articulation  with  its  successor.  Abdo- 
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men  narrower  than  last  segment  of  thorax,  but  not  abruptly  so;  the  first  5 segments  equal  in  length  and 
successively  slightly  narrower;  collectively  about  as  long  as  sixth  thoracic  segment;  lateral  margins 
rounded,  somewhat  produced  posteriorly.  Telson  about  as  broad  as  long,  slightly  narrower  than  fifth 
segment  of  pleon,  hilobate  posteriorly. 

Peduncle  of  antennule  as  long  as  head,  first  joint  stout,  longer  than  other  3 joints  combined, 
second  joint  not  half  as  long  as  first,  2 following  joints  successively  shorter;  2 flagella  of  equal  length, 
and  longer  than  peduncle,  the  outer  somewhat  stouter,  with  17  joints,  inner  flagellum  with  15  joints. 

Antennae  about  two-thirds  as  long  as  antennules;  peduncle  short,  consisting  of  5 joints,  first  and 
second  joints  stout,  second  furnished  with  a scale  beset  with  long  setae,  last  3 joints  short.  Flagellum 
about  as  long  as  flagella  of  antennule,  consisting  of  13  setiferous  joints. 

Mandibles  stout,  with  a 5-dentate  cutting  edge  and  a 3-jointed  palp.  First  maxillae  tipped  with 
a number  of  stout  brown  spines.  Maxillipeds  with  a stout  4- join  ted  palp,  of  which  the  second  joint  is 
very  large  and  stout. 

Details  in  relation  to  the  oral  parts  are  not  known,  as  there  was  but  one  specimen,  mounted  in 
balsam  and  not  dissected. 

Thechelipeds  in  the  female  are  long  and  slender,  the  fifth  joint  being  the  longest  and  the  second 
almost  as  long,  but  stouter.  The  third  joint  is  prolonged  distally  into  a curved  process  .furnished  with 
5 or  0 long  hairs  on  the  convex  margin;  the  sixth  joint,  with  the  seventh,  constituting  a slender  chela; 
no  molar  tubercles;  curved  margin  of  “thumb”  of  sixth  joint  with  a row  of  slender  bristles;  a row  of 
blunt  spines  on  cutting  edge. 

The  second  pair  of  limbs  have  the  joints  stout  and  furnished  with  strong  spines.  The  second 
joint  or  basis  has  5 or  6 stout  curved  spines  on  its  outer  margin.  It  is  longer  than  the  other  joint's. 
The  terminal  claw  is  flanked  on  each  side  by  a strong  spine  attached  to  sixth  joint.  There  appear 
to  be  but  5 free  joints  to  this  and  the  following  limbs,  hut  this  appearance  may  be  due  to  defects  in 
the  mounting;  following  pairs  of  limbs  more  slender,  the  last  pair  having  a second  joint  almost  as 
long  as  all  the  rest,  and  with  an  oblique  row  of  small  spines  near  distal  end  of  posterior  face  of  sixth 
joint. 

There  are  5 pairs  of  pleopods,  with  both  branches  1 -jointed. 

Uropods  biramous,  the  inner  ramus  with  about  50  joints;  outer  ramus  less  than  one-half  as  long, 
with  about  25  joints.  The  joints  of  both  are  of  irregular  length. 

One  specimen,  female,  from  station  0079,  20  fathoms,  6 mm.  by  1.4  mm. 

TANAID7E. 

Reptochelia  incerta,  new  species. 

Bod)'  of  female  elongate,  about  five  times  as  long  as  broad,  slightly  narrower  in  posterior  part  of 
thorax. 

Head  narrower  in  front,  at  base  of  eyes  about  two-thirds  of  greatest  width,  about  1.2  times  as 
long  as  broad,  length  about  equal  to  first  3 thoracic  segments,  slightly  produced  between  bases  of  first 
antennae.  The  first  3 segments  of  thorax  subequal,  last  3 about  one-third  longer  and  subequal. 
Abdomen  about  2.5  times  as  long  as  last  thoracic  segment,  than  which  it  is  slightly  broader;  first  4 
segments  about  equal  to  one  another,  the  fifth  segment  slightly  longer,  the  sixth  or  terminal  segment 
longest,  rounded  posteriorly  with  a blunt  process  in  the  median  line. 

Eye-stalks  well  developed,  nearly  as  wide  as  bases  of  first  antennae,  by  which  they  are  partly 
concealed  in  dorsal  view;  first,  antennas  4-jointed,  first  joint  stout,  much  longer  than  other  three, 
second  and  third  joints  equal,  fourth  joint  rudimentary,  somewhat  obliquely  attached  to  third  and 
furnished  with  about  3 long  bristles,  third  joint  also  furnished  with  bristles  at  its  distal  end;  second 
antennae  about  as  long  as  basal  joint  of  first  antennae,  5-jointed,  fourth  joint  longest,  about  equal  to 
second  and  third  joints  together,  second  joint  with  a stout  spine  on  inner  distal  angle.  Mandibles 
with  a tridentate  cutting  edge  and  a large  molar  process;  first  maxillae  terminated  bv  a tuft  of  strong 
spines,  palp  with  2 long  seta;;  maxillipeds  with  large  basal  joint  and  a well-developed,  strongly 
setiferous  palp.  Chelipeds  stout,  with  5 free  joints;  ventral  margin  of  penultimate  joint  not  strongly 
curved  at  base;  thumb  rather  short,  measured  from  base  of  dactylus  about  three-fourths  the  width  of 
propodus;  second  thoracic  limbs  with  the  ultimate  joint  somewhat  longer  than  the  penultimate 
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the  claw  slender  and  curved;  next  2 pairs  shorter  and  stouter,  claw  short;  last  3 pairs  also  shorter, 
the  joints  furnished  with  a few  short  spines. 

Pleopods,  5;  uropods  biramus;  the  inner  ramus  1-jointed,  shorter  than  first  joint  of  outer  ramus, 
with  a terminal  tuft  of  setae;  outer  ramus  5-jointed,  fifth  joint  longest,  but  shorter  than  peduncle 
of  uropod. 

Arroyo,  one  specimen;  Culebra,  one  specimen.  Length,  female,  3.8  mm.;  width,  0.8  mm. 

This  species  is  distinguishable  from  L.  saviynii  by  the  greater  proportional  length  of  the  dactylus, 
the  proportional  length  of  the  head,  and  the  segments  of  the  thorax,  the  shape  of  the  last  abdominal 
segment,  the  form  of  the  chelae,  and  by  its  greater  size.  It  may  possibly  be  the  female  of  L.  rapax 
Harger,  of  which  I have  seen  no  specimens,  but  is  considerably  larger- than  Harger’s  specimens. 


Tribe  FLABELLIFERA. 

CIR0LAN1D/E. 

Key  to  Porto  Rican  genera  and  species. 

a.  Uropods  normal,  forming  with  telson  a caudal  fan,  inner  angle  of  peduncle  produced;  maxillipeds  with 

5-jointed  palp;  peduncle  of  second  antenna;  5-jointed;  first  pleopods  not  opercular Cirolanh. 

I).  About  first  10  joints  of  second  antenna;  each  with  2 tufts  of  seta;  projecting  forward,  the  whole  forming 
a brush  on  anterior  edge.  Clypeus  with  a prominent  obtusely  pointed  spine  on  anterior  margin. . 

C.  may  ana  Ives. 

bb.  Without  brush-like  rows  of  seta;  on  second  antenna;.  No  spine  on  clypeus. 

c.  Apex  of  telson  rounded,  uropods  subbifid;  flagellum  of  first  antenna;  11  or  12  jointed C.  parva  Hansen. 

cc.  Apex  of  telson  broadly  truncate;  the  uropods  rounded  at  ends;  flagellum  of  the  first  antenna; 

8-jointed C.  obtrwncata  Rich. 

aa.  Uropods  resembling  the  pleopods  and  concealed  beneath  telson,  peduncle  slender;  maxillipeds  with 

1-jointed  palp;  peduncle  of  second  antennse  4-jointed;  first  pleopods  not  opercular..  Branchuropus,  new  genus. 

Only  species B.  littoroMs,  n.  sp. 

Cirolana  mayana  Ives. 

Body  elongate-ovate,  about  2.5  times  as  long  as  broad,  strongly  convex.  Front  produced  to  a 
triangular  deflexed  process  united  in  front  of  first  antennse  with  the  quadrate  reflexed  portion  of 
epistome.  Head  to  base  of  rostrum  about  2.5  times  as  broad  as  long,  front  on  each  side  of  median 
process  nearly  straight. 

First,  segment  about  as  long  as  head,  fifth  and  sixth  almost  as  long,  rest  of  segments  shorter. 

First  abdominal  segment  entirely  and  the  second  partly  concealed  dorsally,  the  next  three  equal, 
the  third  laterally  concealed  by  the  seventh  thoracic  segment.  Telson  about  one-fourth  broader  than 
long,  sul  Triangular,  lateral  margins  curved,  tip  with  short  seta?,  a strong  depression  on  each  side  of 
lateral  line  near  base. 

Eyes  occupying  entire  lateral  margin  of  head,  first  antennae  reaching  to  the  middle  of  second 
segment,  with  a 10  to  12  jointed  flagellum,  last  joint  of  peduncle  with  a row  of  bristle-like  setae  on 
posterior  margin.  Second  antennae  about  twice  as  long  as  first,  reaching  to  end  of  third  segment,  with 
a 5-jointed  peduncle  and  a flagellum  of  from  21  to  24articuli,  the  first  10  joints  (about)  short  and  broad 
and  furnished  with  2 rows  of  close-sc..  setae  near  the  anterior  or  outer  margin,  constituting  an 
outwardly  projecting  brush. 

Epistome  subtriangular,  sides  slightly  incurved,  expanded  and  dorsally  reflexed  in  front  of 
second  antennae,  and  uniting  with  frontal  process.  Clypeus  with  a strong,  blunt  process  projecting 
downward  and  forward  to  between  bases  of  second  antennae.  Mouth  parts  as  usual  in  the  genus. 

Thoracic  limbs  and  pleopods  not  peculiar.  Uropods  reaching  beyond  end  of  telson,  outer  ramus 
the  longer,  with  two  blunt  spines  near  tip  and  two  on  inner  margin;  inner  ramus  more  than  half  as 
broad  as  long,  its  outer  border  emarginate,  posterior  and  inner  borders  with  about  five  spines;  outer 
border  of  external  ramus  naked,  inner  and  posterior  borders  setiferous;  almost  entire  border  of  inner 
ramus  setiferous;  peduncle  with  a few  long  setae  on  internal  angle  and  several  spines  at  base  of  outer 
ramus  beneath. 

Specimens  from  Boqueron  Bay  and  Culebra.  Largest,  12.5  by  5.1  mm. ; smallest,  5.8  by  2.2  mm. 
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Cirolana  parva  Hansen. 

Body  elongate-ovate,  between  2.5  and  2.75  times  as  long  as  broad.  Head  broad  and  produced  in 
front  in  a slender  process  between  the  bases  of  first  antennae,  deflexed  and  uniting  with  the  epistome. 

First  segment  of  thorax  longest,  the  next  five  subequal,  the  last  shortest. 

First  segment  of  pleon  hidden,  the  second  sometimes  partially  so,  the  fifth  longest,  hidden  at 
sides  by  the  lateral  angles  of  the  fourth. 

Telson  broad,  subtriangular,  dorsally  uniformly  convex;  tip  rounded  and  furnished  with  about 
eight  spines. 

First  antennae  reaching  to  about  end  of  head,  in  situ,  about  as  long  as  peduncle  of  second  antennae, 
flagellum  about  11  to  12  jointed.  Second  antennas  reaching  to  fifth  segment,  flagellum  25  to  32  jointed. 
Epistome  pentagonal,  about  1.5  times  as  long  as  broad,  without  spine  or  process.  Clypeus  without 
process  on  anterior  margin.  Fourth  joint  of  second  and  third  pairs  of  the  thoracic  limbs  slender. 
Uropods  short,  reaching  hardly  to  end  of  telson.  Rami  subequal,  narrow  at  ends,  bifid,  their  margins 
furnished  with  spines  and  a few  short  setae. 

Specimens  from  Mayaguez,  Puerto  Real,  Boqueron  Bay,  Ponce,  Arroyo,  Culebra,  and  station  6079, 
20  fathoms.  Largest,  8.5  by  3.3  mm.;  smallest,  4.6  by  1.3  mm. 

Cirolana  obtruncata  Richardson. 

Body  broad  and  short,  hardly  2.25  times  as  long  as  broad;  head  about  twice  as  broad  as  long,  front 
produced  in  middle  line  into  an  acute  process  between  the  bases  of  first  antenna?;  first  antennae  slightly 
longer  than  peduncle  of  second  antennae,  peduncle  2-jointed,  flagellum  8-jointed;  peduncle  of  second 
antennae  5- jointed,  flagellum  broken,  longest  piece  with  12  joints. 

Epistome  pentagonal,  about  1.5  times  as  long  as  broad,  uniting  with  decurved  tip  of  frontal 
process.  Mouth  parts  as  usual  in  the  genus;  maxillipeds  with  a 5-jointed  palp. 

First  segment  of  thorax  about  as  long  as  head,  the  following  six  about  two-thirds  as  long,  and 
equal  to  one  another;  fourth,  fifth,  and  sixth  joints  about  equal  to  one  another  in  width;  first  segment 
not  produced  posteriorly,  but  projecting  forward  at  sides  to  embrace  the  eye  laterally;  the  epimeron 
of  second  segment  slightly  produced,  but  rounded,  the  following  segments  successively  more  produced, 
more  actually  angled  and  broader,  the  last  reaching  to  almost  posterior  dorsal  border  of  fourth 
abdominal  segment.  All  but  the  second  epimeron  can  be  seen  in  dorsal  view. 

. The  thoracic  limbs  are  short  and  stout;  the  seventh  joint  is  strong  and  curved,  in  the  second  and 
third  pairs  of  legs  equal  to  the  sixth  joint,  and  in  the  other  pairs  almost  equal  to  it. 

The  first  abdominal  segment  is  narrow  and  hidden  at  the  sides  by  the  last  thoracic  segment;  the 
next  two  joints  are  about  equal  in  length  and  with  their  lateral  margins  produced,  the  posterior  angle 
of  the  third  embracing  the  fourth,  notched  ventrally  to  embrace  base  of  caudal  peduncle  and  reaching 
beyond  the  base  of  the  telson;  fourth  joint  produced  laterally  and  covering  the  sides  of  the  fifth  and 
the  lateral  margin  of  base  of  telson.  Fifth  segment  longest,  first  shortest,  the  rest  equal.  Telson  nearly 
three-fourths  as  long  as  broad,  lateral  borders  nearly  straight,  broadly  truncate  behind,  the  posterior 
border  with  about  6 short  spines  and  a number  of  stout  seta?.  „ 

Peduncle  of  uropods  with  inner  angle  produced;  inner  lamella  broad,  rounded  behind,  reaching 
to  about  end  of  telson,  its  margin  armed  with  short  spines  and  furnished  with  short  setae;  outer  lamella 
with  its  inner  and  outer  borders  curved,  subparallel,  rounded  behind,  furnished  with  spines  and  setae 
on  outer  and  posterior  margins. 

One  specimen  from  Fajardo,  6 by  2.9  mm. 

BRANCHUROPUS,  new  genus. 

Eyes  well  developed,  lateral;  first  antennae  projecting  beyond  head,  peduncle  3-jointed,  first  and 
second  joints  forming  an  angle  with  one  another;  peduncle  of  second  antenna?  4-jointed;  palp  of 
maxillipeds  small,  1-jointed,  sparsely  setose;  epistome  slender,  spatulate,  emarginate  in  front. 
Thoracic  limbs  resembling  those  of  Eurydice.  Pleopods  confined  to  middle  half  of  pleon,  on  each  of 
the  first  four  segments  Hanked  externally  by  a longitudinal  triangular  plate,  largest  on  the  fourth, 
external  to  this  the  pleon  concave. 

Uropods  resembling  the  pleopods,  hidden  beneath  the  telson;  peduncle  long,  slender. 

This  genus  shows  affinities  with  Eurydice  in  the  character  of  both  pairs  of  antenna?,  the  mandibles, 
the  thoracic  limbs,  and  the  general  shape  of  the  body.  It  is  related  to  Amiropus  in  the  1-jointed 
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palp  of  the  maxillipeds  and  the  pleopodal  character  of  the  uropods.  It  differs  from  the  latter  in 
the  possession  of  eyes,  the  more  normal  character  of  the  first  antennre,  in  the  character  of  the 
thoracic  limbs,  and  the  general  habit  of  the  body.  It  seems  to  connect  Anuropus  with  the  more 
normal  members  of  the  Cirolnnkhr , and  makes  it  more  difficult  to  remove  the  former  to  a new  family, 
Anuropkla.',  as  has  been  proposed.  Anuropus  hranchiotm  Beddard  is  a deep-sea  form,  obtained  by  the 
Challenger  in  1,070  fathoms  between  New  Guinea  and  the  Admiralty  Islands.  It  is  interesting  to  find 
in  the  West  Indies  a shoal-water  species  agreeing  with  it  in  such  remarkable  particulars  as  have  been 
set  forth. 

Branchu ropus  littoralis,  new  species. 

Body  moderately  convex,  about  2.75  times  as  long  as  broad;  abdomen  notabruptly  narrower  than 
the  thorax.  Head  rounded  in  front,  about  half  as  wide  as  greatest  width  of  body,  about  two-thirds  as 
long  as  wide. 

Thorax  broadest  at  fifth  joint,  fifth  and  sixth  joints  longest;  the  rest  shorter  and  subequal. 
Epimera  of  all  but  first  joint  distinct;  sides  of  first  segment  emarginate,  the  anterior  portion  being 
produced  somewhat  to  embrace  the  eye;  epimera  of  second  and  third  joints  not  produced  posteriorly, 
of  fourth,  fifth,  sixth,  and  seventh  produced  in  a sharp  process  terminated  by  a spine,  that  of  the 
last  extending  beyond  the  first  abdominal  segment. 

Abdominal  segments  all  distinct,  gradually  increasing  in  length  from  first  to  fifth;  first  joint  some- 
what narrower,  not  produced  posteriorly  at  sides,  exposed  throughout  its  breadth;  the  other  free 
segments  subequal  in  breadth,  strongly  produced  posteriorly  at  sides,  the  last  two  armed  at  each  angle 
with  a stout  spine. 

Telson  rounded,  about  live-sixths  as  long  as  broad,  margin  not  armed,  abruptly  higher  in  median 
two-thirds  at  base,  with  an  ill-defined,  low  protuberance  or  process  on  each  side  of  middle  line. 

Eyes  large,  black,  space  between  about  as  great  as  diameter  of  eye.  Base  of  first  antennae  pro- 
jecting from  beneath  overhanging  front;  peduncle  of  three  joints,  (lie  first  and  second  forming  a right 
angle,  the  second  and  third  joints  subequal;  flagellum  4-jointed,  first  joint  long  and  tapering,  1.5  times 
as  long  as  the  other  three,  second  and  third  joints  subequal,  last  joint  short  and  reaching  to  beyond 
posterior  margin  of  head. 

Second  antennae  long  and  slender,  when  placed  close  to  sides  of  body  reaching  to  about  anterior 
margin  of  telson;  peduncle  4-jointed,  joints  increasing  gradually  in  length  and  slenderness,  second 
joint  furnished  on  distal  external  angle  with  4 or  5 setae;  flagellum  with  about  18  joints  which  are 
longest  in  its  middle. 

Epistome  slender,  expanded  in  front  and  emarginate,  reaching  to  about  the  level  of  frontal 
margin  of  head  1 >ut  not  connected  with  it. 

Mandible  with  tridentate  cutting  edge,  movable  pectinate  appendage  and  3-jointed  palp,  in 
general  resembling  tins  organ  in  Eurydice. 

Maxillipeds  2-jointed,  the  basal  joint  long,  somewhat  transversely  of  the  head;  the  second  joint 
short  and  armed  with  a few  hairs  distally. 

Thoracic  limbs  gradually  increasing  in  length  posteriorly.  First  limb  with  second  joint  longest, 
the  third,  fourth,  and  fifth  successively  shorter,  the  sixth  joint  as  long  as  third,  and  pectinate  by  a 
series  of  spines,  the  last  one  stoutest,  and  the  seventh  not  forming  with  the  sixth  a subchelate  hand,  as 
in  Anuropus.  The  posterior  border  of  the  limb  is  furnished  with  spines  and  seta?.  Second  and  third 
pairs  subsimilar  with  the  fifth  joint  larger.  Fourth  to  seventh  pairs  backwardly  directed,  and  becoming 
successively  broader  and  flatter,  resembling  the  posterior  limbs  of  Eurydice,  the  fourth  pair  with 
numerous  stout  spines  along  its  internal  edge,  these  becoming  fewer  and  weaker  on  posterior  pairs, 
which  are  more  abundantly  furnished  with  long  slender  seta?,  fifth  joint  of  last  pair  of  legs  broad  and 
almost  rectangular. 

Abdominal  appendages  subsimilar,  the  uropods  not  projecting  beyond  the  margin  of  telson, 
attached  to  under  side,  in  structure  similar  to  the  pleopods  and  probably  branchial  in  function. 

Color  gray,  with  arborescent  brown  pigmentation  becoming  more  dense  posteriorly,  on  abdomen 
collected  principally  in  a median  wedge-shaped  mass  with  the  apex  on  base  of  telson,  each  segment  of 
pleon  with  two  subelliptical  paler  lateral  areas,  with  about  25  to  30  longitudinal  lines  of  pigmentation, 
the  areas  between  which  are  reticulated  with  brown.  Mandibles,  legs,  and  under  side  of  body  more 
or  less  pigmented. 

One  specimen,  from  station  6079,  20  fathoms,  6 by  2.2  mm. 
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CORAUANM. 

Corallana  tricornis  I Iansen. 

Body  2.75  to  3 times  as  long  as  broad.  The  head  in  the  male  is  concave  above,  in  the  median 
line  produced  into  a process  projecting  upward  and  forward,  and  with  a smaller  but  prominent 
process  at  the  upper  inner  margin  of  each  eye.  In  the  female  the  head  is  slightly  concave  above, 
rounded  in  front,  and  without  either  frontal  or  supraocular  processes,  about  2.5  times  as  broad  as  long. 

In  the  male  the  first  thoracic  segment  is  very  convex  and  furnished  with  two  tubercles  near  its 
anterior  edge,  which  are  absent  in  the  female.  The  fifth  thoracic  segment  is  longest  and  broadest,  the 
first,  fourth,  and  sixth  almost  as  long,  the  rest  shorter. 

The  abdomen  is  about  as  long  as  the  width  of  the  body,  in  some  specimens  the  first  segment 
being  exposed,  on  others  it  is  more  or  less  completely  covered  by  the  last  thoracic  segment.  The  first 
four  segments  are  subequal,  the  fifth  a little  longer  and  narrower,  all  with  small  tubercles  on  posterior 
margin;  third,  fourth,  and  fifth  segments  with  a median  dorsal  depression.  Telson  triangular,  abruptly 
narrower  behind  attachment  of  uropods,  the  middle  of  the  lateral  margin  incised.  Tip  of  telson 
with  four  spines;  margin  from  front  of  lateral  incision  with  long  setfc,  a row  of  short  setae  near  front 
edge  of  incision,  and  a longitudinal  column  on  each  side  of  middle  line.  Telson  somewhat  concave  in 
middle  line  and  also  depressed  on  each  side  between  the  lateral  incision  and  the  base;  not  ornamented 
with  tubercles. 

First  antennae  about  as  long  as  pedifncle  of  second  antennae,  peduncle  2-jointed,  flagellum  9 to  10 
jointed.  Flagellum  of  second  antennae  about  1.5  times  as  long  as  peduncle,  about  20  joints.  Uropods 
extending  beyond  end  of  telson,  outer  branch  narrow,  bifid  at  tip,  inner  ramus  broad,  nearly  two- 
thirds  as  broad  as  long,  with  9 or  10  spines;  margins  of  both  branches  with  long  setae. 

Twelve  specimens  from  a ray  taken  at  Hucares,  8.2  by  2.8  mm. 

A LC I RON  I DTE. 

Key  to  Porto  Rican  genera  and  species. 

a.  First  maxillre  greatly  enlarged,  very  conspicuous,  not  concealed  by  other  mouth  parts,  stout, 
with  one  strong,  curved  apical  spine,  and  an  internal  knob-like  process  on  the  outer 
joint;  the  inner  joint  capped  by  an  expanded  papillose  disc Nalicora,  new  genus. 

Only  species N.  rapax,  new  species. 

aa.  First  maxillfe  not  conspicuous,  more  or  less  concealed  by  other  mouth  parts,  with  two  smaller 

curved  spines  on  outer  joint;  inner  joint  not  expanded  at  apex Alciroua. 

Only  Porto  Rican  species A.  hirsute,  now  species, 


NALICORA,  new  genus. 

Clypcus  small,  peduncle  of  second  antennae  long;  mandible  weak,  with  bidentate  cutting  edge 
and  3-jointed  palp;  first  maxillae  very  large,  robust,  and  conspicuous  in  situ,  outer  joint  stout,  hooked, 
and  terminated  by  a strong,  curved  spine  in  the  male,  continuous  in  contour  with  the  rest  of  the  part 
and  with  a knob-like  process  at  its  base;  inner  joint  with  its  tip  covered  by  a quadrate,  curve-faced 
cap  covered  with  papillae;  second  maxillae  4-jointed,  first  two  joints  stout,  short,  third  joint  stout 
and  subconical,  terminal  joint  slender  and  conical,  with  a tuft  of  setae  near  tip;  palp  of  maxillipeds 
5-jointed,  slender. 

This  genus  somewhat  resembles  Lanocira,  but  the  characters  of  the  maxillae  serve  to  differentiate  it. 

Nalicora  rapax,  new  species. 

Body  convex,  about  2.3  times  as  long  as  broad,  first  thoracic  segment  longest,  next  five  about 
two-thirds  as  long  and  subequal,  last  shorter;  posterior  four  thoracic  segments  with  a row  of  setae 
across  middle  and  another  on  posterior  margin,  hairiness  increasing  posteriorly,  occasionally  a few 
setae  on  second  and  third.  Fifth  segment  broadest. 

Pleon  and  telson  about  two-fifths  as  long  as  rest  of  body.  Pleon  of  four  visible  segments,  first 
short  and  narrower  than  second  and  third  and  hidden  at  side  by  seventh  thoracic;  second  somewhat 
produced  at  posterior  lateral  angle;  third  segment  strongly  produced,  angle  reaching  to  beyond  base 
of  uropods. 
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Epimera  of  all  the  thoracic  segments  except  the  first  distinct,  of  second  and  third  not  produced 
posteriorly,  the  following  ones  successively  more  produced,  the  last  two  terminating  in  strong  angles. 

First  antennae  about  as  long  as  peduncle  of  second  antennae;  peduncle  of  two  equal  joints,  flagellum 
slightly  longer  than  peduncle,  about  8 or  9 jointed;  distal  ends  of  segments  furnished  with  a few  short 
hairs;  second  antennae  reaching  to  end  of  second  thoracic  segment;  peduncle  5-jointed,  fifth  joint 
longest,  slightly  exceeding  the  fourth,  which  is  as  long  as  first  three  joints  together. 

Mandible  weak,  with  bifid  cutting  edge  and  3-jointed  palp.  First  maxilla  large,  robust;  plate  of 
first  joint  expanded  at  distal  end  into  a somewhat  quadrate  curved  face  closely  beset  with  papillae  and 
looking  like  a triturating  plate;  third  joint  very  stout,  strongly  curved  with  a very  strong  terminal 
spine  continuous  in  contour  with  the  rest  of  the  joint;  at  base  of  curved  portion,  on  inner  side,  a stout 
knob-like  protuberance.  The  first  maxilla  is  the  largest  and  most  conspicuous  of  the  mouth  parts, 
overlapping  and  hiding  the  mandible,  and  in  the  male  reaching  to  the  base  of  the  antennae.  In  the 
female  the  terminal  spine  is  straighter,  not  so  continuous  with  the  rest  of  the  plate,  and  points  inward 
and  somewhat  backward.  Second  maxilla  4-join  ted;  first  two  joints  short  and  stout;  second  joint 
stout,  decreasing  distally;  third  joint  slender  and  tapering,  set  at  an  angle  to  second  joint  and  furnished 
at  its  tip  with  several  setae,  one  of  which  is  usually  longer  and  stouter  than  the  others. 

Maxillipeds  with  rather  slender  5-jointed  palp,  more  slender  in  male,  first  joint  shortest,  second 
joint  longest,  2 to  3 times  as  long  as  first. 

First  pair  of  thoracic  limbs  with  fifth  joint  set  obliquely  to  the  plane  of  the  preceding  joints,  very 
short,  almost  hidden  on  inner  or  anterior  face,  but  triangular  and  appearing  to  be  deeply  embedded  in 
fourth  joint  when  viewed  externally;  fourth  joint  with  about  4 stout  spines  on  inferior  edge,  second 
limb  with  fifth  joint  longer  and  with  slight  obliquity;  third  pair  similar  but  longer.  Pairs  4 to  7 more 
slender,  with  numerous  spines,  the  third,  fourth,  fifth,  and  sixth  joints  subequal. 

Uropods  stout,  the  peduncle  prolonged  at  its  inner  angle  into  a robust  process.  Inner  ramus 
broad  (about  1.5  times  as  long  as  broad),  extending  beyond  end  of  telson;  outer  ramus  shorter  and 
narrower,  extending  barely  beyond  tip  of  telson;  apex  truncate  or  subbifid. 

Telson  triangular,  about  two-thirds  as  long  as  broad,  lateral  margins  somewhat  excavated,  apex 
narrow,  rounded. 

Seventeen  specimens  from  stations  6062  and  6063,  25  to  75  fathoms.  Largest  8.5  Dy  3.8  mm.; 
smallest  5.5  by  2.5  mm. 

Alcirona  hirsuta,  new  species. 

Front  slightly  produced  and  somewhat  indexed  between  the  bases  of  the  antennules,  not  joining 
the  epistome;  eyes  small,  lateral,  distance  between  two  or  three  times  their  diameter. 

Body  strongly  arched  antero-posteriorly.  Epistome  narrow,  pentagonal.  First  antennae  with 
2-jointed  peduncle  reaching  to  about  end  of  fourth  joint  of  antennal  peduncle.  Flagellum  slightly 
shorter  than  peduncle,  of  7 joints,  first  joint  as  long  as  second  and  third. 

Second  antennae  reaching  to  middle  of  third  segment,  with  5-jointed  peduncle;  first  three  joints 
short,  fourth  and  fifth  joints  each  about  twice  as  long  as  third  and  subequal,  flagellum  with  17  joints. 
Mandibular  palp  rather  robust,  3-jointed,  second  joint  longest,  second  and  third  joints  with  setae. 

Maxillipeds  with  5-jointed  rather  robust  palps. 

First  segment  of  trunk  about  1.6  times  as  long  as  second,  the  next  five  equal,  the  seventh  a little 
shorter;  third  segment  with  a few  setae  on  lateral  portion  of  posterior  margin ; fourth,  fifth,  sixth,  and 
seventh  with  complete  rows  becoming  successively  more  dense  posteriorly.  In  one  specimen  a very 
few  hairs  at  side  of  second  segment.  First  three  pairs  of  peraeopods  subsimilar,  fourth  joint  broad  and 
armed  with  several  very  strong  spines,  fifth  joint  very  short,  almost  hidden  in  the  first  leg,  somewhat 
longer  in  the  second  and  still  longer  in  the  third.  Seventh  joint  pectinate,  with  four  long  spines  in 
the  first  leg,  in  the  second  and  third  legs  these  becoming  weaker.  Claws  strong  in  all. 

Last  foui’  legs  successively  longer  and  relatively  to  their  length  more  slender  than  the  first  three 
pairs,  heavily  armed  with  numerous  brown-tipped  spines. 

Pleon  of  five  visible  segments,  dorsally  strongly  setose,  first  and  second  segments  narrow  and 
laterally  covered  by  the  seventh  thoracic  segment,  the  first  being  visible  only  dorsally;  third  segment 
posteriorly  produced  at  the  sides,  covering  the  lateral  portion  of  the  fourth  segment,  which  is  the 
longest  in  the  median  line.  This  region  is  so  setose  that  it  is  difficult  to  delimitate  the  segments. 

Telson  triangular,  with  the  tip  rounded  and  armed  with  6 spines,  about  two-thirds  as  long  as 
broad;  dorsal  surface  and  posterior  margin  with  numerous  setre.  Uropods  extending  somewhat  beyond 
end  of  telson,  inner  branch  the  longer,  not  much  longer  than  broad,  rounded,  with  about  10  marginal 
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spines  and  numerous  setae,  about  half  as  long  as  the  ramus  itself;  external  ramus  narrow,  with  about 
eight  spines  and  numerous  sefce  on  the  posterior  and  outer  margin. 

This  species  is  close  to  A.  in-sularis,  from  which  it  differs  in  its  greater  hairiness. 

Two  specimens.  Station  6079,  20  fathoms,  5 by  2.3  mm. 

£GIIL£. 

Key  to  Porto  Rican  genera  and  species. 

a.  Peduncle  of  first  antennse  dilated  anteriorly  and  not  hidden  by  front  margin  of  head:  flagellum  consisting 
of  more  than  0 joints;  head  not  much  produced  in  front  of  eyes;  epistome  large;  maxillipeds 

consisting  of  6 or  7 joints JEga 

Only  Porto  Rican  species.. *. A.  ecarinata 

an.  Peduncle  of  first  antenme  not  dilated,  more  or  less  hidden  by  the  projecting  front  of  head,  flagellum  of  6 
joints  or  fewer;  head  projecting  well  in  front  of  eyes,  front  triangular;  epistome  minute  or  rudi- 
mentary; maxillipeds  consisting  of  I joints .- Rocinela 

Only  Porto  Rican  species If.  signata 

-32ga  ecarinata  Richardson. 

“Body  elongate  and  narrow.  Length  more  than  three  times  greater  than  breadth.  Surface 
punctate.  Frontal  margin  of  head  Insinuated,  the  acumen  separating  the  first  pair  of  antenme.  Eyes 
large  and  oblong  and  situated  at  a small  distance  apart.  First  pair  of  antenme  extending  almost  to 
flagellum  of  the  second  pair  of  antenna-;  the  first  two  joints  of  peduncle  very  broad;  second  joint 
extending  anteriorly  over  the  third  joint,  reaching  almost  to  the  extremity  of  that  joint;  third  joint 
two-thirds  narrower  than  first  and  second;  the  flagellum  containing  nine  articles.  Second  pair  of 
antenme  extending  to  middle  of  the  first  thoracic  segment;  flagellum  containing  ten  articles.” 

“Epimera  of  all  the  thoracic  segments  narrow,  the  first  two  being  rounded,  the  other  four  more 
acute  at  their  extremities.  First  two  pairs  of  prehensile  legs  rather  stout;  third  pair  less  so,  and  the 
propod  us  of  this  pair  is  furnished  with  a large  cultriform  process.  Five  spines  are  present  on  the  merus 
of  all  three  pairs.  Gressorial  legs  slender  and  sparsely  spinulose.” 

“All  the  abdominal  segments  are  visible  in  a dorsal  view.  Terminal  segment  broad  and 
posteriorly  bisinuated,  forming  three  teeth  with  rounded  extremities;  its  surface  entirely  smooth.” 

“Outer  branch  of  uropods  narrower  and  somewhat  shorter  than  the  inner  branch;  its  extremity 
is  rounded.  Inner  branch  obliquely  truncate  and  c.renulate  on  posterior  margin.  Uropods  and 
terminal  abdominal  segment  all  fringed  with  a few  hairs.” 

One  specimen,  station  5052,  310  fathoms,  37  by  11  mm.  This  specimen  was  found  on  deck 
after  the  dredge  was  landed,  and  probably  did  not  come  from  the  bottom. 

Rocinela  signata  Schiodte  & Meinert, 

Female,  body  oval,  about  2.25  to  2.50  times  as  long  as  broad.  The  front  is  triangular  and 
obtusely  produced.  The  fifth  and  sixth  thoracic  segments  are  longest,  the  fourth  and  seventh  are 
somewhat  shorter,  the  second  and  third  are  shortest,  and  the  first  is  less  than  the  seventh  and  a little 
shorter  than  the  head.  The  first  pleonic  segment  is  narrower  than  its  successors,  and  more  or  less 
hidden  dorsally,  its  posterior  margin  bisinuate;  the  next  three  segments  are  wider  and  subequal  in 
length;  the  fifth  segment  is  narrow,  partly  hidden  laterally  by  its  predecessor,  and  longer  dorsally. 

Telson  subtriangular,  about  two-thirds  as  long  as  broad,  its  dorsal  surface  usually  ornamented 
with  three  bands  of  pigmentation,  the  median  one  straight,  longitudinal,  the  lateral  ones  transversely 
arched;  a row  of  pigment  spots  on  each  side  near  the  tip,  parallel  with  the  margin;  posterior  border 
crenulate  and  furnished  with  setae.  Eyes  small,  separated  by  about  one-third  of  breadth  of  head.  Firs! 
antennae  reaching  to  about  middle  of  last  joint  of  peduncle  of  second  antennae,  flagellum  4-jointed. 
Second  antennae  reaching  to  middle  of  second  thoracic  segment,  peduncle  extending  to  posterior 
border  of  eye,  flagellum  11  to  12  jointed.  Epistome  minute  or  absent. 

Epimera  rather  large,  slender,  posteriorly  produced  and  acutely  angled,  the  last  reaching  nearly 
or  quite  to  the  middle  of  second  abdominal  segment. 

Uropods  hardly  reaching  to  end  of  telson,  inner  ramus  narrow,  not  much  wider  than  the  outer 
and  a little  longer;  both  branches  rounded  posteriorly,  their  borders  crenulate  and  furnished  with 
setae,  with  spines  on  their  external  borders. 

Specimens  from  Culebra,  12.5  by  5 mm. 
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CYMOTHOIDj'E. 

Anilocra  laticauda  Milne-Edwards. 

Ovigerous  female.  Body  elliptical,  about  2.6  times  as  long  as  broad. 

Head  of  moderate  size,  subtriangular,  about  as  long  as  first  segment  of  trunk,  about  two-thirds 
as  long  as  broad,  front  of  head  produced. 

Eyes  oval,  half  as  long  as  lateral  walls  of  head,  about  two-thirds  as  wide,  distant  from  one 
another  somewhat  more  than  their  length. 

First  antennae  8-iointed,  reaching  to  about  posterior  border  of  eye;  peduncle  dilated,  second 
joint  with  anterior  distal  angle  expanded;  flagellum  at  an  angle  with  peduncle,  flattened.  Second 
antennae  dilated,  consisting  of  9 to  10  joints,  reaching  to  about  middle  of  first  trunk  segment. 

Thoracic  segments  gradually  increasing  in  length  from  second  to  sixth,  seventh  about  equal  to 
third,  first,  and  fourth  about  equal.  Anterior  margins  of  first  distinctly  retreating  behind  eyes,  first, 
second,  third,  fourth,  and  fifth  rounded  at  posterior  lateral  angles,  sixth  somewhat  produced,  seventh 
strongly  produced  and  reaching  to  angle  of  first  abdominal  segment.  Epimera  of  second  and  third 
broadly  rounded  posteriorly,  reaching  to  about  posterior  margin  of  segments;  of  fourth  more  slender, 
reaching  to  beyond  middle  of  its  segment;  of  fifth,  sixth,  and  seventh  more  slender,  sinuous,  and 
reaching  to  about  middle  of  their  respective  segments. 

The  legs  are  in  two  series,  the  first  three  are  directed  forward  and  inward,  and  the  last  four 
backward.  They  increase  in  length  from  before  backward.  The  first  pair  have  the  second  joint  short 
and  stout,  the  fourth  and  fifth  subequal,  the  sixth  longer  and  about  equal  to  the  third,  the  terminal 
joint  with  a stout  curved  claw,  reaching  to  fourth  joint  when  indexed.  The  second  joint  with  a 
keel  on  anterior  outer  edge.  The  next  five  pairs  are  subsimilar.  The  seventh  pair  much  longer  than 
the  others,  all  of  the  joints  except  the  seventh  being  lengthened,  claw  when  reflexed  reaching  only  to 
fifth  joint;  the  first  joint  with  the  outer  face  with  a shallow  groove.  None  of  the  legs  with  spines  or 
setae.  Six  segments  of  pleon  distinct,  about'  one-third  the  length  of  body,  first  five  segments  shorter 
than  the  telson,  about  two-thirds  as  long  as  broad;  first  segment  partly  hidden  dorsally  by  last  thoracic 
segment,  the  rest  of  the  segments  subequal,  laterally  produced,  the  posterior  lateral  angles  all  exposed, 
of  first  and  second  rounded,  of  third  and  fourth  notched,  of  fifth  strongly  notched  and  fitting  around 
the  sides  of  base  of  telson. 

Telson  subcircular,  about  as  broad  as  long,  with  a depression  on  each  side  near  base. 

Uropods  reaching  to  about  end  of  telson,  internal  branch  broader  and  a little  longer  than  external, 
rounded  posteriorly;  external  ramus  falcate. 

Color  plumbeous. 

From  Arroyo  and  Vieques.  Two  specimens,  35.5  by  14  mm.  and  13  by  5 mm. 

SPH^ROMIDiE. 

No  attempt  is  made  to  furnish  a key  to  the  genera  owing  to  the  extreme  confusion  that  exists 
in  this  family,  and  it  is  doubtful  if  the  following  two  species  are  properly  assigned  generically. 
The  dissimilarity  of  the  sexes  has  frequently  misled  authors  into  placing  them  in  widely  separated 
genera,  and,  while  this  has  not  been  done  in  the  present  case,  the  limitations  of  the  genera  are  so 
indefinitely  established  that  the  author  has  not  been  able  to  satisfy  himself  of  the  generic  affinities  of 
the  species  described. 

Cilicea  caudata  Ives. 

Body  of  male  twice  as  long  as  broad.  Head  about  2.5  times  as  broad  as  long,  produced  in  a 
rounded  process  between  the  bases  of  the  first  antennae,  above  each  of  which  there  is  a rounded 
notch;  rest  of  frontal  margin  thickened.  Eyes  convex,  in  posterior  lateral  lobes.  First  segment 
about  two-thirds  as  long  as  the  head,  laterally  notched  to  receive  the  lobes  of  head  and  produced 
beneath  the  eyes,  next  four  about  two-thirds  as  long,  the  sixth  and  seventh  about  equal  to  first. 
Lateral  margin  of  first  segment  long,  slightly  produced  backward  and  sharply  angled  at  each  end; 
posterior  margins  of  following  segments  somewhat  deflected  backward  at  sides.  The  sides  of  seg- 
ments two  to  six  are  narrower  externally  than  the  dorsal  portions,  owing  to  the  thinning  of  the  ante- 
rior border  to  form  a ridge  over  which  the  grooved  posterior  surface  of  the  preceding  epimeron  rides. 
The  last  thoracic  segment  does  not  extend  so  far  ventrally  as  the  preceding  ones. 
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The  free  abdominal  segment  is  broader  and  wider  than  the  last  thoracic  segment,  with  two  or 
three  furrows  at  the  sides;  on  its  posterior  border  are  three  low  processes,  from  a crater  in  the  top  of 
each  of  which  a tuft  of  setae  projects.  The  telson  has  three  prominent  processes  projecting  backward 
from  its  base,  the  central  one  with  a tuft  of  setae.  At  the  base  of  the  apical  incision  there  is  a broad 
rounded  process.  The  apical  notch  is  furnished  with  four  teeth,  two  small  ones  at  the  base  and  two 
larger  ones  outside  of  them  and  at  a slightly  lower  level.  The  two  limbs  forming  the  borders  of  the 
notch  are  notched  at  their  tips  and  furnished  with  a tuft  of  seta;. 

The  uropods  have  a long,  curved  outer  branch.  The  posterior  part  of  telson  and  the  uropods  are 
covered  with  very  short,  close-set  soft  hairs  and  scattered  tufts  of  longer  ones.  Most  of  the  body  is 
minutely  tuberculate,  with  scattered  tufts  of  two  or  three  setae.  The  epistome  is  broad,  pointed  in 
in  front  and  widely  forked  behind,  the  two  limbs  embracing  the  clypeus. 

First  antennae  have  a 3-jointed  peduncle,  first  joint  long,  stout;  second  joint  deeply  embedded  in 
first;  third  joint  as  long  as  second,  slender;  flagellum  11-jointed,  setose,  about  as  long  as  peduncle; 
second  antennae  extending  to  about  end  of  third  segment;  peduncle  5-jointed,  slender;  flagellum  14- 
jointed,  a little  longer  than  peduncle.  Mandible  with  cutting  edge,  molar  surface  and  palp.  .Maxil- 
lipeds  with  5-jointed  palp,  of  which  the  last  is  slender  and  the  second,  third,  and  fourth  strongly 
produced  internally;  plate  of  second  joint  broad,  with  hooks  and  terminal  spines.  Thoracic  legs 
increasing  in  length  posteriorly,  more  or  less  setose,  terminal  joint  biangulate. 

Female  smaller,  resembling  male  in  head  and  thorax.  First  joint  of  abdomen  without  tubercles; 
basal  processes  of  telson  small,  no  process  at  base  of  apical  incision;  apical  incision  small,  simple, 
rounded,  without  teeth;  outer  ramus  of  uropods  lamellar,  inner  ramus  well  developed,  lamellar,  fused 
to  peduncle. 

From  coral  reefs  at  Mayaguez,  Boqueron  Bay,  Puerto  Real,  Arroyo,  and  Fajardo.  Largest  male 
7.5  by  3.5  mm.  Largest  female  4.8  by  2.3  mm.  Color  in  life,  red  or  pink. 

The  smaller  form  was  described  as  Cymodocea  burmudensis  by  Ives,  who  at  first  suspected  that  it 
was  the  female  of  the  other,  but  concluded  otherwise  upon  finding  male  organs  upon  one  specimen. 
In  Porto  Rico  the  two  were  always  found  associated  and  as  all  the  larger  forms  were  found  to  be  males, 
while  none  of  the  smaller  ones  could  be  so  determined,  I am  inclined  to  believe  that  Mr.  Ives’s  speci- 
men was  an  anomaly.  The  two  forms  agree  in  all  particulars  save  only  those  which  are  generally 
recognized  to  be  sexual. 

The  form  described  by  Miss  Richardson  as  Dynamenc  nodulosn  is  probably  the  female  of  Cilicea 
caudata  gilliana  Richardson,  or  of  a related  species. 

Dynamene  perforata,  new  species. 

Body  stout,  about  twice  as  long  as  broad,  slightly  increasing  in  breadth  posteriorly,  sides  almost 
straight.  Head  short,  broad,  a little  over  half  as  wide  as  greatest  width  of  body  (about  3.5  times  as 
broad  as  long).  First  thoracic  segment  longest,  about  equal  in  length  to  head;  last  thoracic  segment 
shortest,  about  half  length  of  first;  other  five  segments  equal,  about  two-thirds  as  long  as  first;  first 
segment  strongly  excavated  near  sides  to  receive  the  eye  lobes  of  posterior  margin  of  head,  anteriorly 
produced  at  lateral  border  to  an  acute  process  beneath  the  eye. 

The  lateral  margins  of  all  of  the  thoracic  segments  are  somewhat  produced  posteriorly,  the  poste- 
rior edge  being  grooved  to  slide  over  a ridge  on  the  outer  anterior  margin  of  the  succeeding  epimeron 
when  the  animal  rolls  into  a ball,  the  segments  thus  locking  against  a transverse  stress;  the  epimeron 
of  the  last  segment,  which  in  the  male  is  longer  than  the  others,  is  without  this  groove,  but  it  slides 
outside  of  a forwardly  projecting  process  or  lug.  The  lateral  margin  of  the  first  segment  is  long  and 
straight,  of  the  second,  third,  and  fourth  is  narrower  than  the  dorsal  length,  the  fifth,  sixth,  and 
seventh  broader  and  more  rounded,  the  latter  being  more  distinctly  produced  behind  the  posterior 
dorsal  margin  of  the  segment,  especially  in  the  male,  where  it  forms  a large  epimeral  plate. 

Free  joint  of  abdomen  a little  less  than  one-third  length  of  telson,  produced  into  a posteriorly 
projecting  process  over  lateral  margin  of  telson,  at  base  of  process  a lobe  crossed  by  a suture,  indicating 
probably  two  of  the  fused  segments  which  constitute  the  free  abdominal  segment. 

Telson  in  male  triangular,  notched  posteriorly;  in  front  of  notch  a groove  in  median  line  connect- 
ing with  a transverse  foramen.  This  region  varies  in  different  individuals;  in  some  the  groove  is  shal- 
low, and  in  some  it  is  deep,  and  in  one  it  is  clearly  an  incision  connecting  the  terminal  notch  with  the 
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foramen.  The  latter  is  apparently  formed  by  the  coalescence  of  the  lips  of  a deep  terminal  notch. 
The  posterior  bilobed  margin  of  the  foramen  is  more  elevated  than  the  anterior.  In  the  female  the 
telson  is  more  rounded,  there  is  no  foramen,  and  the  terminal  notch  in  most  cases  is  obscure,  although 
one  specimen  presents  an  appearance  like  other  species  of  the  genus.  In  some  there  is  an  appearance 
of  thinness  of  the  telson  in  the  region  occupied  by  the  foramen  of  the  male.  In  both  sexes  the  telson 
is  globose  above,  and  at  its  base  projects  outside  the  base  of  the  uropods  in  an  epimeral-like  process. 

In  the  male  the  abdomen  and  the  posterior  margin  of  the  last  three  thoracic  segments  are  orna- 
mented with  small,  close-set  papillae,  lacking  in  the  female.  In  both  sexes  there  are  very  short  hairs 
scattered  over  the  body. 

The  eyes  are  prominent  and  strongly  convex ; first  antennae  extending  beyond  first  joint  of  thorax, 
peduncle  3-jointed,  first  joint  stout,  somewhat  constricted  in  the  middle,  second  joint  short,  third 
about  twice  as  long  as  second,  flagellum  7 -jointed,  joints  gradually  decreasing  in  length,  furnished  with 
sensory  hairs;  second  antennae  reaching  beyond  second  joint  of  thorax,  peduncle  5-jointed,  first  three 
joints  short,  fourth  longer,  fifth  longest;  flagellum  a little  longer  than  peduncle,  11-jointed;  mandible 
stout,  with  2 dental  plates  on  right  side,  1 on  the  left,  a strong  molar  plate,  and  a 3-jointed  setiferous 
palp,  the  joints  of  which  decrease  in  length  distally;  first  maxilla  with  4 plumulose  setae  on  tip  of  first 
joint  and  a group  of  stout  spines  at  apex  of  third  joint;  second  maxilla  with  3 plates,  each  armed  with 
about  3 stout  curved  spines;  maxillipeds  with  a 5-jointed  setiferous  palp,  the  terminal  two  joints  slen- 
der, the  second  and  third  produced  to  a rounded  lobe  at  internal  distal  angles,  plate  of  second  joint  of 
maxilliped  long  and  broad,  and  furnished  with  about  6 stout  pectinate  setae  distally  and  a hook  which 
locks  it  with  its  fellow  of  the  other  side. 

Thoracic  limbs  increasing  from  first  to  last,  all  furnished  with  hairs  and  spines;  fifth  joint  of  first 
pair  short  and  triangular,  much  longer  in  second  and  third  pairs,  in  fourth  pair  shorter  than  in  the  two 
preceding  pairs,  gradually  increasing  to  the  seventh  pair,  where  it  is  about  as  long  as  in  the  third,  but 
much  stouter.  The  seventh  joint  of  all  the  legs  is  furnished  with  a stout  terminal  claw  with  a smaller 
one  at  its  base.  Uropods  broad  and  leaf-like,  rounded  posteriorly,  and  serrate  or  erenulate,  outer  ramus 
shorter  than  inner  and  folding  beneath  it,  both  extending  beyond  tip  of  telson. 

About  50  specimens  from  mangrove  roots  at  Culebra,  3.4  by  1.7  mm. 

Tribe  VALVIFERA. 

IDOTEIDT. 

Cleantis  planicauda  Benedict. 

Body  linear,  densely  granulated,  five  times  longer  than  broad.  Feet  folded  beneath  out  of  view 
from  above.  Body  lined  longitudinally  by  six  more  or  less  broken  black  lines.  The  lines  on  the  side 
are  more  distinct  than  those  above. 

Head  subquadrate,  partially  immersed  in  the  first  thoracic  segment  and  rounded  on  the  posterior 
margin;  sides  parallel,  anterior  margin  emarginate;  a deep  depression  or  groove  runs  from  the  median 
notch  to  the  center  of  the  head.  The  eyes  are  situated  near  the  antero-lateral  angle;  postoccipital  lobe 
distinct;  antennse  with  six  segments;  first  very  short  and  nearly  immobile;  second  very  short  and 
stout;  the  third  segment  is  equal  in  length  to  the  second,  but  not  so  stout;  the  fourth  and  fifth  are  of 
equal  length  and  about  one-third  longer  than  the  second  and  third  segments.  The  terminal  segment 
or  flagellum  is  lighter  in  color  and  is  armed  with  short  bristles.  The  length  of  the  antennse  is  equal 
to  the  length  of  the  head  and  first  two  thoracic  segments.  The  antennulse  extend  to  the  middle  of  the 
third  segment  of  the  antennse.  The  first  segment  is  quadrate;  the  second  subquadrate;  the  third  is 
pear-shaped;  the  fourth  segment  is  very  small. 

The  segments  of  the  thorax  are  nearly  equal  in  length  and  breadth,  the  third  and  fourth  being 
but  little  longer  than  the  others.  The  epimera.  of  the  second,  third,  and  fourth  segments  are  very  small 
and  can  not  be  seen  from  above.  On  the  fifth,  sixth,  and  seventh  segments  the  epimera  are  large  and 
project  well  behind  the  margin  of  the  segment  in  the  form  of  an  acute  angle. 

The  pleon  is  composed  of  four  segments;  the  first  three  are  very  narrow;  the  terminal  segment 
is  elongated  with  subparallel  lines.  A marked  character  of  the  pleon  is  its  obliquely  truncated 
extremity.  The  oblique  terminus  is  perfectly  fiat  with  a raised  margin. 
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The  feet  of  this  species,  as  in  the  typical  species  described  by  Dana,  are  in  two  series.  The  first 
is  composed  of  the  first,  three  pairs  of  feet,  which  are  comparatively  stout  and  increase  in  length  to  the 
third  segment.  The  second  series  begins  on  the  fourth  segment  with  a pair  of  short  feet  which  fold 
transversely;  the  other  pairs  are  successively  longer  and  fold  backward.  The  feet  of  the  second  series 
are  much  more  slender  than  those  of  the  first.  The  dactvli  of  all  are  biungulate.  The  carpal  and 
propodal  joints  are  spinulose  beneath. 

The  operculum  is  not  traversed  by  an  oblique  line.  The  sides  of  the  basal  segment  are  subparallel. 
The  terminal  segment  is  about  as  broad  as  long. 

The  above  is  the  original  description,  to  which  I wish  to  add  that  the  fourth  pair  of  legs  consists 
of  but  six  segments,  the  ungual  joint  being  absent. 

From  Mayaguez  and  Vieques.  Largest  specimen,  14  by  2.5  mm.;  smallest,  6.5  by  1.6  mm. 

Tribe  ONISCOIDEA. 

LI  GUILE. 

Ligia  gracilis,  new  species. 

Body  elongate-ovate,  rather  narrow;  about  2.75  times  as  long  as  broad. 

Head  about  2.5  times  as  broad  as  long,  breadth  about  two-thirds  of  greatest  width  of  body, 
rounded  in  front,  bilobate  posteriorly.  First  segment  of  thorax  longest,  the  next  five  subequal,  the 
last  somewhat  shorter;  first  segment  with  front  margin  excavated  to  receive  lobes  of  head,  which,  on 
account  of  their  convexity,  appear  to  overlap  it,  produced  beneath  the  eyes  at  anterior  lateral  angles; 
second,  third,  fourth,  and  fifth  segments  of  about  equal  breadth;  posterior  margins  of  first,  second,  and 
third  segments  nearly  straight;  fourth  segment  somewhat  produced  at  posterior  lateral  angle,  the  last 
three  segments  strongly  produced  to  acute  angles;  seventh  segment  with  posterior  margin  excavated 
dorsally  so  as  to  uncover  the  first  segment  of  pleon. 

Abdomen  constituting  about  one-third  of  total  length  of  body;  first  two  segments  short  and 
narrow,  the  postero-lateral  angles  not  produced;  first  segment  (sometimes  the  second)  hidden  laterally 
by  the  angle  of  the  last  thoracic  segment;  third  segment  widest,  the  next  two  successively  narrower 
and  longer,  all  three  strongly  produced  at  postero-lateral  angles;  telson  about  three-fourths  as  long  as 
broad,  with  a sharp  tooth  at  postero-lateral  angle  and  2 blunt,  rounded  teeth  inside  of  it  on  each  side; 
in  the  median  line  there  is  a blunt  angle,  but  no  sharp  tooth,  as  in  L.  olfersii  and  L.  exotica. 

The  lateral  borders  of  all  of  the  thoracic  and  abdominal  segments  are  fringed  with  minute  teeth. 

Eyes  large,  black,  lateral,  strongly  convex,  facets  small,  numerous;  first  antennae  minute,  3-jointed; 
second  antennae,  when  folded  back  along  sides  of  body,  reaching  to  about  end  of  thorax;  peduncle 
5-jointed,  first  two  joints  short,  subequal,  last  three  successively  longer,  flagellum  about  1.5  times  as 
long  as  peduncle,  consisting  of  about  37  joints. 

Mandible  without  palp,  with  two  apical  plates  armed  with  three  teeth  each,  and  a dentate  plate 
on  internal  face.  Molar  surface  beset  with  small  setae  around  its  base,  a row  of  large  plumulose  seta’ 
around  base  of  inner  dental  lamella. 

First  maxillae  with  plate  of  first  joint  furnished  with  three  stout  plumulose  spines  and  a tuft  of 
slender  hairs,  third  joint  with  stout  spines;  second  maxilla  with  one  large  plate  and  a shorter,  more 
slender  one;  maxillipeds  broad,  with  a 5-jointed  palp,  bearing  setae  on  its  inner  edge  and  stout  spines  on 
outer  edge  and  ventral  face;  plate  of  second  joint  furnished  with  many  short  crowded  spines  and  setae. 

The  thoracic  legs  increase  in  length  from  first  to  last;  in  all,  the  terminal  joint  is  short  and  biun- 
gulate, the  sixth  or  penultimate  joint  is  long,  and  in  the  last  pair  of  legs  the  sixth  and  seventh  joints 
together  equal  or  slightly  exceed  the  fourth  and  fifth  combined;  all  of  the  legs  are  more  or  less  spiny 
in  all  of  their  joints. 

The  uropods  are  biramous,  the  inner  ramus  being  about  twice  as  long  as  the  peduncle;  outer 
ramus  broken. 

Ten  specimens  from  Oulebra,  under  alga;  and  drift  alongshore.  Largest  specimen,  15  by  5.5  mm.; 
smallest,  5 by  1.5  mm. 
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ONISCIDX 

Philoscia  culebrae,  new  species. 

Body  elongate-oval,  about  2.5  times  as  long  as  broad;  head  about  twice  as  broad  as  long,  front 
somewhat  recurved  between  sides  and  middle,  producing  the  appearance  of  a small  lobe  in  front  of 
each  eye,  sides  and  posterior  margin  rounded;  first  segment  of  thorax  longest,  its  anterior  and  poste- 
rior margins  strongly  curved,  anterior  angle  rounded  and  projecting  somewhat  beyond  sides  of  head ; 
next  six  segments  subequal  in  length,  second,  third,  and  fourth  widest,  the  last  three  successively 
narrower;  posterior  angles  of  last  four  segments  produced,  successively  increasing  in  length,  that  of  last 
reaching  almost  to  posterior  border  of  third  abdominal  segment;  abdomen  almost  as  long  as  last  three 
segments  of  thorax,  gradually  decreasing  in  width  posteriorly;  segments  subequal  in  length,  the  sides 
of  the  first,  more  or  less  concealed  by  the  lateral  angle  of  the  last  thoracic  segment;  telson,  short, 
hardly  longer  than  other  segments,  produced  to  a blunt  point  in  median  line  posteriorly. 

Eyes  moderate  (for  the  genus);  first  antennas  minute,  second  antennae  when  laid  against  sides 
of  body  extending  to  about  end  of  second  thoracic  segment,  spinose;  peduncle,  5-jointed;  first  joint, 
short;  second  and  third,  equal;  fourth,  longer;  fifth,  longest,  equal  to  third  and  fourth  combined; 
flagellum  3-jointed,  about  equal  to  last  joint  of  peduncle.  Mandible  with  narrow  4 or  5 dentate  tip, 
at  the  base  of  which  are  two  plumulose  setae,  and  lower  down  a brush  of  fine  setae;  no  palp.  First 
maxillae  with  inner  plate  furnished  with  several  small  spines;  outer  plate  with  many. 

The  legs  increase  slightly  in  length  from  before  backward  and  are  furnished  with  long,  acute 
spines.  The  uropods  are  broken  off. 

From  Culebra.  Two  specimens,  under  drift  on  shore,  4.2  by  1.6  mm. 


Bull.  U.  S.  F.  C.  1900,  Vol,  2. — H.  F.  Moore.  (To  face  page  176  ) 


Plate  7. 


Figs.  1-6.  Apseudes  espinosus,  n.  sp. — Fig.  1,  animal,  x 15.  Fig.  2,  first  leg,  x 33.  Fig.  3,  chela,  x 100.  Fig.  4,  second  leg,  x 33.  Fig.  5,  sev- 
enth leg.  x 33.  Fig.  6,  uropods,  x 33. 

Figs.  7-13.  Leptochelia  incerta,  n.sp.— Fig.  7,  animal,  x 14.  Fig.  8,  first  antenna  from  above,  x 77.  Fig.  9,  second  antenna  from  below,  x 77. 

Fig.  10,  left  cheliped,  x 33.  Fig.  11,  left  chela,  anterior  view,  x 77.  Fig.  12,  end  of  second  leg,  x 77.  Fig.  13,  uropod,  x 77. 
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Plate  8. 


Figs.  1-5.  Cirolana  mayana  Ives. — Fig.  1,  animal,  x 3.  Fig.  2,  head.  Fig.  3,  first  antenna,  x 10.  Fig.  4,  second  antenna,  from  below,  x 40. 
Fig.  5,  left  side  teison  and  nropods  from  above,  x 23. 

Figs.  6-8.  Cirolana  parvci  Hansen. — Fig.  6,  animal,  x 5.3.  Fig.  7,  first  antenna,  x 33.  Fig.  S,  second  antenna,  x 33. 

Figs.  9-12.  Cirolana  obtruneata  Richardson. — Fig.  9,  animal,  x 6.  Fig.  10,  first  leg.  Fig.  11,  seventh  leg.  Fig.  12,  teison  and  nropods  from 
above. 

Figs.  13-21.  Branchuropus  litloralis , nov.  gen.  et  sp. — Fig.  13,  animal.  Fig.  14,  first  antenna,  from  above,  x 83.  Fig.  15,  second  antenna, 
from  below,  x 33.  Fig.  16,  front  of  head,  from  below.  Fig.  17,  first  leg,  x 33.  Fig.  18,  fourth  leg,  x 33.  Fig.  19,  seventh 
leg,  x 33.  Fig.  20,  mandible,  x 83.  Fig.  21,  maxilliped,  x 100. 
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Plate  9. 


Fig.  1.  Branchuropus  litioralis,  nov.  gen.  et.  sp. — Uropods,  right  side  from  below. 

Figs.  2-5.  C'orallana  tricornis  Hansen. — Fig.  2,  animal,  x 5.  Fig.  3,  head,  top.  Fig.  4,  head,  side.  Fig.  5,  telson  and  uropods,  right  side,  x 33. 

Figs.  6-10.  Alcirona  liirsuta,  n.  sp. — Fig.  6,  animal,  x 8.  Fig.  7,  first  leg,  x 40.  Fig.  8,  fourth  leg,  x 40.  Fig.  9,  seventh  leg,  x 40.  Fig.  10, 
telson  and  uropods  of  right  side. 

Figs.  11-22.  Nalicora  rapax,  nov.  gen.  et  sp. — Fig.  11,  animal,  x 5.  Fig.  12,  right  second  antenna,  x 33.  Fig.  13,  mandible,  x 77.  Fig.  14, 
first  maxilla,  x 77.  Fig.  15,  second  maxilla,  x 77.  Fig.  16,  maxilliped,  x 77.  Fig.  17,  first  leg,  posterior,  x 20.  Fig.  18, 
first  leg,  anterior,  x 20.  Fig.  19,  first  leg,  inferior,  x 20.  Fig.  20,  fourth  leg,  x 16.  Fig.  21,  seventh  leg,  x 16.  Fig.  22,  telson 
and  uropods,  left  side,  x 14. 
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Plate  10. 


Pig.  1.  JEga  ecarinata  Richardson,  x 1.3. 

Fig,  2.  Rocinela  signata  Sell.  & Mein,  x 4.5. 

Figs.  3,  4.  Anilocra  laticauda  Milne-Edwards. — Fig.  3,  animal,  x 1.3.  Fig.  4,  head  of  same,  x 1.3. 

Figs.  5-8.  Cilicea  cordata  Ives. — Fig.  5,  male,  X 5.3.  Fig.  6,  female,  x 8.  Fig.  7,  first,  antenna,  x 40.  Fig.  8,  second  antenna,  x 40. 

Figs.  9-19.  Dynamene perforata,  n.  sp.— Fig.  9,  male,  x 12.  Fig.  10,  female,  x 12.  Fig.  11,  first  antenna.  Fig.  12,  second  antenna.  Fig.  13, 
tip  of  maxilla,  highly  magnified.  Fig.  14,  mandible,  x 77.  Fig.  15,  maxillipeds,  x 77.  Fig.  16,  first  leg,  left,  x 33. 
Fig.  17,  fourth  leg,  left,  x 33.  Fig.  18,  seventh  leg,  left-,  x 33.  Fig.  19,  telson  and  uropod,  right  side,  male,  x 33. 
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Plate  1 1 . 


Figs.  X— tj.  Cleanlis  planicaiula  Ben. — Fig.  1,  animal,  x 3.3.  Fig.  2,  first  antenna,  x 1(5.  Fig.  3,  second  antenna,  x 16.  Fig.  4,  first  leg,  x 16. 
Fig.  5,  fourth  leg,  x 16.  Fig.  6,  seventh  leg,  x 16. 

Figs.  7-12.  Ligia  gracilis,  n.  sp. — Fig.  7,  animal,  x 3.  Fig.  8,  second  antenna.  Fig.  9,  first  leg,  left.  Fig.  10,  fourth  leg,  left.  Fig.  11,  seventh 
leg,  left.  Fig.  12,  telson  and  uropods,  x 11. 

Figs.  13-17.  Philoscia  culebne,  n.  sp. — Fig.  13,  animal,  x 7.  Fig.  14,  antenna,  x 33.  Fig.  15,  mandible,  x 77.  Fig- 16,  first  leg,  x 33.  Fig.  17, 
fourth  leg,  x 33. 
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THE  CIRRIPEDIA  COLLECTED  NEAR  PORTO  RICO  BY  THE  FISH  HAWK 

EXPEDITION  IN  1898-99. 


By  MAURICE  A.  BIGELOW, 

Instructor  in  Biology , Teachers'  College , Columbia  University. 


The  collection  of  Cirripedia  is  small,  both  in  number  of  genera  and  species  rep- 
resented and  in  individuals.  Of  ten  small  jars  holding  the  collection,  four  contain 
but  a single  specimen  each,  live  have  from  two  to  four  specimens,  and  only  one 
( Lithotrya ) furnished  abundant  material  for  comparison  and  dissection,  which  are  so 
important  in  identification  of  species  in  such  a variable  group.  Owing  to  the  small 
amount  of  material,  some  of  the  identifications  are  very  uncertain  as  regards  the 
species.  All  of  the  specimens  are  identified  as  belonging  to  well-known  genera,  which 
have  been  heretofore  reported  from  the  West  Indies. 

A glance  at  the  list  that  follows  shows  that  each  of  the  families  of  Cirripedia, 
Lepadidoz  and  Balanidce , is  represented  by  two  genera.  In  the  case  of  the  former 
there  are  two  species,  while  the  latter  family  is  represented  by  possibly  four  species. 

No  Cirripedia  which  live  at  the  surface  of  the  water  were  in  the  collection.  Since 
no  new  species  are  recorded,  it  seems  quite  unnecessary  to  insert  in  the  report  diag- 
nostic descriptions  of  the  few  forms  listed,  but  references  have  been  given  to  the 
important  literature  used  in  identification  of  the  specimens. 


Family  LEPADIDA. 

Scalpellum  (species?). 

A single  specimen,  apparently  young,  was  taken  at  stations  6062-6063  in  Mayaguez  Harbor,  at  a 
depth  between  25  and  75  fathoms.  The  specimen  closely  corresponds  with  Hoek’s  description  (Chal- 
lenger Reports ) and  figure  of  Scalpellum  pedunculatum,  but  differs  from  his  description  {frincipally  in 
that  the  capitulum  and  peduncle  in  this  specimen  is  not  “clothed  with  numerous  spines,”  as  Hoek 
characterized  the  covering  membrane  in  this  species.  The  velvet-like  membrane  seen  on  the  specimen 
under  discussion  is  more  in  accord  with  Hoek’s  description  of  S.  vclutinum.  In  most  other  characters 
it  is  not  easy  to  distinguish  the  two  species  as  described  by  Hoek,  and  since  each  was  based  upon  a 
single  specimen  collected  by  the  Challenger  there  is  possibility  that  variation  may  be  so  great  as  to 
invalidate  the  distinction  between  the  species.  It  seems  wisest  not  to  attempt  a definite  assignment  of 
the  specimen  to  a species  until  others  are  obtained. 

(Darwin,  Monograph  of  the  Cirripedia;  Challenger  Report  on  Cirripedia,  by  Hoek.) 

Lithotrya  dorsalis  Sowerby. 

Numerous  specimens  were  taken  at  Ensenada  Honda,  Culebra,  and  a few  off  Aguadilla.  The 
animal  bores  in  coral  and  limestone  rock,  pieces  of  which  were  attached  to  some  of  the  specimens. 

(Darwin,  Monograph  of  Cirripedia.) 
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Family  BALANIILF. 

Balanus  (species  ?). 

Several  specimens  belonging  to  this  genus  were  found  in  the  collection.  A single  specimen 
encrusted  by  a millepore  coral  from  Mayaguez,  an  imperfect  specimen  of  another  (?)  species  collected 
off  Puerto  Real,  and  three  or  four  apparently  young  specimens  of  probably  a third  species  from  Boca 
Prieta — these  comprise  the  representatives  of  the  genus  Balanus.  Considering  the  limited  number  of 
the  specimens,  their  undeveloped  and  imperfect  condition,  and  the  well-known  difficulties  of  making 
accurate  identifications  of  species  in  this  variable  genus,  it  is  thought  best  not  to  record  any  guesses  at 
identification  of  the  species  of  Balanus. 

(Darwin,  Monograph  of  the  Cirripedia. ) 

Tetraclita  porosa  Darwin. 

Two  specimens.  Locality  not  recorded.  Varieties  of  this  species  have  been  previously  reported 
as  common  near  the  West  Indies  and  the  Caribbean  Sea. 

(Darwin,  Monograph  of  the  Cirripedia.) 
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THE  POLYCHAETOUS  ANNELIDS  OF  PORTO  RICO. 


By  AARON  L.  TREADWELL, 
Professor  of  Biology , Vassar  College. 


The  material  here  described  was  collected  by  the  expedition  sent  to  Porto  Rico 
in  the  winter  of  1898-99,  by  Hon.  George  M.  Bowers,  United  States  Commissioner 
of  Fish  and  Fisheries.  The  collection  included  85  species  of  Polychsetes,  of  which  32, 
so  far  as  1 could  determine,  are  new.  All  observations  were  made  on  preserved 
material.  Where  no  other  preserving  fluid  is  indicated  in  descriptions  of  color,  etc., 
it  will  be  understood  that  the  specimen  was  in  alcohol.  If  formalin  was  used,  that 
fact  is  noted  in  the  description. 

For  assistance  in  procuring  literature  I am  indebted  to  Dr.  H.  M.  Smith,  of  the 
United  States  Commission  of  Fish  and  Fisheries,  Prof.  H.  C.  Bumpus,  of  Brown 
University,  and  Prof.  H.  P.  Johnson,  of  the  University  of  California. 

All  the  figures  in  the  text  were  drawn  by  the  author. 


Family  SYLLIDfit. 

SYLLIS  Sav. 

Syllis  spongiphila  Verrill. 

Syllis  spongiphila  Verrill,  Trans.  Conn.  Acad.,  vol.  4,  pi.  24,  figs.  10,  10a,  1881:  Kept.  U.  S.  F.  C.  for  1888,  pi.  42,  figs.  183,  183a; 

Proc.  IT.  S.  Nat.  Mns.  1885,  p.  435. 

Professor  Verrill  describes  the  color  as  yellowish  white.  He  does  not  say  if  that  is  the  case  in  the 
living  animal.  Most  of  these  agree  with  his  description,  but  in  some  the  anterior  portion  of  the  body 
was  colored  a dark  brown  by  two  rather  broad  brown  bands  in  each  seg- 
ment. In  the  intersegmental  constrictions  is  a narrower  band,  more 
sharply  defined  and  denser  in  color.  The  eyes  are  farther  removed  from 
the  base  of  the  middle  antenna  in  these  than  in  those  figured  by  Verrill 
and  the  terminal  joint  of  the  seta  has  more  numerous  teeth. 

Collected  from  Boqueron  Bay,  station  6065,  Arroyo,  Puerto  Real,  on 
corals  at  Mayaguez. 


Syllis  eomplanata,  n.  sp. 

Body  very  much  flattened,  with  row  of  dark-brown  spots  around  pos- 
terior edge  of  head  and  across  posterior  portion  of  each  segment.  Similar 
spots  scattered  irregularly  over  rest  of  body.  Tentacles  and  all  cirri  articu- 
lated, with  row  of  pigment  granules  around  each  annulus.  Median  ten- 
tacle longer  than  lateral,  about  four  times  as  long  as  head.  Two  tentacular 
cirri,  dorsal  one  rather  longer  than  median  tentacle,  ventral  one  shorter. 

Palps  thick  at  base,  tapering  to  rounded  apex.  Eyes  four,  anterior  pair 
the  larger.  Arrangement  of  pigment  such  as  to  give  the  appearance  of  a 
deep  cleft  on  posterior  margin  of  head.  (Fig.  1.)  Parapodium  uniramous, 
with  several  stout  aciculae.  Setae  few,  compound,  with  long  terminal  articles;  latter  with  stout  subter- 
minal tooth  and  row  of  smaller  teeth  behind  it.  No  tooth  in  pharynx.  The  specimen,  from  Ponce, 
was  not  complete;  about  150  segments  present.  Length,  44  mm.;  width,  2 mm. 


Fig.  1. 


Head  of  S.  complcmata 
x3G.  Right  paired  antenna 
removed  to  show  the  palp. 
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Family  HES10NID£. 

HESIONE  Sav. 

Hesione  proctochona  Schm. 

Ilesione  proctochona  Schmarda,  Neue  Wirbellose  Thiere,  1861,  p.  79,  pi.  28,  fig.  22G. 

Fallacia proctochona  Webster,  Annelids  from  Bermuda,  Bull.  U.  S.  F.  C.  188-1,  p.  311,  pi.  S,  fig.  21. 

Hesione  vittigera  Ehlers,  Annelids  of  the  Blake,  Stem.  Mus.  Comp.  Zool.,  Cambridge,  1887,  p.  143,  pi.  41,  figs.  1-4. 

Hesione prsetexta  Ehlers,  ibid,  p.  147,  pi.  41,  figs.  5,  6. 

According  to  Schmarda’ s original  description,  the  anterior  portion  of  H.  proctochona  is  character- 
ized by  the  absence  of  antennae,  the  presence  of  eight  pairs  of  tentacular  cirri,  and  four  eyes.  There 
are  sixteen  setigerous  segments,  and  the  anus  is  surrounded  by  a funnel-like  expansion,  whose  edges 
are  prolonged  into  ten  conical  projections.  He  also  describes,  but  does  not  figure,  two  long  anal  cirri. 
Dorsal  surface  brown,  each  segment  divided  into  ten  bands  by  transverse  white  lines.  Between  every 
two  of  these  lines  is  a broader  white  band.  A small  knob  on  either  side,  in  front  of  each  parapodium. 

Webster  (loc.  cit. ) describes  from  Bermuda  specimens  which  he  identities  as  this  species.  To 
Sehmarda’s  description  he  adds  the  following  points:  There  are  two  very  minute  antennae,  so  small 
as  to  escape  detection  with  a hand  lens;  each  parapodium  bears  on  its  outer,  upper  angle  a slender, 
lip-like  projection,  and  the  ante-anal  segment  has  no  setae,  but  bears  two  very  long  cirri. 

Ehlers  ( loc.  cit. ) compares  his  new  species,  H.  vittigera , with  11.  proctochona.  As  between  II.  vittigera 
and  II.  proctochona .,  as  described  by  Schmarda,  the  agreements  and  differences  are  as  follows:  Both 
have  16  tentacular  cirri  and  4 eyes;  neither  has  tentacles.  (Note  Webster’s  discovery  of  tentacles  in 
II . proctochona.)  II.  vittigera  has  15  setigerous  segments,  H. proctochona  has  16;  the  ante-anal  segment- 
in  the  former  has  long  cirri,  while  in  the  latter  it  is  setigerous.  (Note,  again,  Webster’s  description 
of  this  segment  in  H.  proctochona,  which  removes  this  distinction.)  Ehlers’s  pi.  41,  fig.  1,  shows 
unmistakably  16  bundles  of  setae,  which  leads  to  the  suggestion  that  possibly  there  might  have  been 
an  error  in  the  description.  It  seems  probable  that  the  two  may  agree  in  this  respect.  H.  vittigera 
has  two  unequal,  lip-like  projections  on  the  dorsal  surface  of  the  parapodium,  which  are  absent  in 
II.  proctochona.  (Note,  again,  Webster’s  description  of  one  such  lip  in  the  latter.)  There  are  no 
conical  project  ions  surrounding  the  anal  opening  in  II.  vittigera,  as  described  for  II.  proctochona. 

The  Porto  Rico  collection  contained  a large  number  of  specimens  of  this  genus,  which  show  so 
many  resemblances  to  both  the  above  species  that  it  is  very  doubtful  if  the  two  are  distinct.  Number 
of  setigerous  segments,  16.  There  are  eight  pairs  of  tentacular  cirri,  four  eyes,  and  two  very  rudi- 
mentary antennae,  visible  only  on  very  careful  examination.  Dorsal  surface  marked  with  transverse 
brown  lines,  leaving  a broader  white  band  at  anterior  end  of  each  segment.  The  outer  angle  of  the 
parapodium  bears  two  short  lips.  These  may  be  nearly  equal  in  size,  or  one  may  be  very  small  and 
easily  overlooked.  The  ante-anal  segment  bears  no  set®,  but  two  long  cirri.  In  favorable  specimens 
the  edge  of  the  anal  funnel  is  seen  to  be  drawn  out  into  conical  processes,  though  the  structures  were 
lost  in  most  of  the  specimens. 

The  Porto  Rico  specimens  agree  with  II.  proctochona  in  the  number  of  setigerous  segments,  in 
the  possession  of  rudimentary  antennae,  and  in  having  lobes  on  the  anal  funnel.  They  agree  with  II. 
vittigera  in  having  two  lobes  to  the  dorsal  parapodial  lip,  the  smaller  being  frequently  very  small.  In 
all  other  respects  they  agree  with  both  species.  Since,  except  in  the  first  of  the  above-described 
features,  the  differences  are  points  which  might  easily  escape  detection,  I am  convinced  that  the 
sjpecies  are  identical,  and  have  included  all  of  the  Porto  Rico  specimens  of  Ilesione  under  the  species  II. 
■proctochona. 

Under  the  name  H.  prsetexta,  Ehlers  describes  another  species  differing  from  II.  vittigera,  in  having 
longitudinal  instead  of  transverse  brown  marking,  and  in  having  but  a single  dorsal  lip  to  the  para- 
podium. Two  specimens  from  Porto  Rico  show  these  longitudinal  markings,  but  agree  in  the  structure 
of  their  parapodia  with  II.  vittigera.  Elders  suggests  that  the  differences  between  II.  vittigera  and  II. 
prsetexta  are  merely  sexual.  This  suggestion  is  probably  correct. 

Collected  from  Arroyo,  Mayaguez,  Hucares,  Boqueron  Bay,  Playa  de  Ponce  reef,  Ensenada 
Honda  (Culebra),  Guanica  Bay,  Fajardo,  Puerto  Real,  Porto  Rico,  Ponce,  stations  6072,  6080,  6092, 
6096,  6098. 

The  last  specimen  had  fifteen  setigerous  segments  and  the  markings  of  II.  prsetexta. 
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PODARKE  Ehlers. 

Podarke  agilis  Ehlers. 

Podarke  agilis  Ehlers,  Die  Borstenwiirmer,  p.  197,  pi.  8,  figs.  9-11. 

A single  specimen  I have  referred,  rather  doubtfully,  to  this  species.  The  anterior  end  was 
mutilated,  so  that  it  was  impossible  to  compare  the  cirri  with  Ehlers’s  description.  The  median 
antenna  is  proportionately  longer  than  in  Ehlers’s -description,  and  the  number  of  body  segments 
greater.  Collected  from  Puerto  Real. 

CASTALIA  Sars. 

Castalia  longicirrata,  n.  sp. 

Head  roughly  shield-shaped,  its  posterior  end  prolonged  into  two  diverging  processes.  (See 
fig.  2.)  Antennae  delicate,  a trifle  longer  than  palps.  Palps  2-jointed,  terminal  joint  conical,  narrower 
than  basal.  When  proboscis  is  protruded  the  head  abuts  on 
a conical  process  borne  on  dorsal  surface  of  proboscis,  which 
looks,  in  surface  view,  like  a very  thick  median  antenna. 

(Fig.  2 ,pr.).  Four  eyes,  the  anterior  nearly  twice  as  large 
as  posterior,  body  of  19  segments.  Anteriorly,  dorsal  ramus 
of  parapodium  not  more  than  one-third  the  length  of 
ventral  and  much  narrower.  Toward  the  posterior  end 
the  ventral  rami  increase  very  much  in  thickness  and  the 
difference  between  the  two  is  more  pronounced.  Each  has 
a stout,  black  aciculum.  Setae  of  ventral  bundle  compound. 

(Fig.  3.)  Those  of  dorsal  bundle  long,  acicular,  transversely 
striated,  minutely  serrated  near  the  end.  The  eighteenth 
segment  without  parapodia,  but,  I think,  with  cirri.  The 
posterior  end  was  ^oo  badly  mutilated  to  determine  this 
point  with  certainty.  Two  anal  cirri.  Ventral  cirrus 
reaching  beyond  tip  of  parapodium.  Dorsal  cirrus  very 
long,  in  length  equaling  four  times  the  diameter  of  the  body. 

Color  pale  yellow,  with  marked  iridescence.  An  indication  of  transverse  markings  could  be  seen 
on  most  of  the  segments,  looking  as  if  the  color  originally  present  had  been  removed  by  the  alcohol. 

Collected  from  station  6079. 

Castalia  mutilata,  n.  sp. 

Head  much  broader  than  long,  with  anteriorly  a median  “tongue”  marked  off  by  two  very 
indistinct  lines.  (See  fig.  4.)  With  high  power  two  very  delicate  pro- 
cesses may  be  seen  at  anterior  edge  (fig.  4,  ant?);  these  I interpret  as 
rudimentary  antenna*.  Palps  2-jointed,  terminal  joint  much  longer  than 
basal.  Eyes  four,  the  anterior  considerably  larger  than  posterior  pair. 

Six  pairs  of  tentacular  cirri.  Body  of  53  segments,  broadest  anteriorly, 
and  narrowing  gradually  toward  posterior  end.  Length,  17  mm.  Greatest 
width,  1.5  mm. 

Parapodium  uniramous,  with  long  conical  anterior  fip  and  shorter 
and  more  rounded  posterior  one.  Seta-  in  two  bundles,  all  compound, 
terminal  article  of  most  ventrally-placed  seta-  considerably  shorter  than 
those  of  dorsal  ones.  A delicate  ventral  cirrus  is  situated  about  a quarter 
of  the  length  of  parapodium  from  its  end  and  reaches  to  the  end  of  the 
posterior  lip.  The  dorsal  cirrus  is  very  much  stouter,  placed  nearer  the 
body.  The  terminal  articles  of  all  the  dorsal  cirri  and  anal  cirri  had  been  broken  away. 

Collected  from  San  Antonio  bridge,  San  Juan. 

I have  identified  these  last  two  specimens  as  belonging  to  the  genus  Castalia  from  Ehler’s 
diagnosis,  Die  Borstenwiirmer,  p.  187. 


Fig.  4. — Head  ol  Castalia  muti- 
lata, x 26,  ant?,  antennae; 
pip,  palps. 
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Family  POLYNOIBjE. 


In  the  following  descriptions  I have  followed  Johnson’s  (Proe.  Calif.  Acad.  Science,  vol.  1,  No. 
5,  )>.  165)  diagnosis  of  the  genera  Polynoe  and  Harmothoe. 

HARMOTHOE  Kinberg. 

Harmothoe  polytricha  Sehmarda. 

Polynoe polytricha  Sclimarda,  Neue  Wirbellose  Thiere,  i,xr,  p.  156.  Ehlers,  Annelids  of  the  Blake,  p.  19;  pi.  10,  figs.  9,  1th 
pi.  11,  fig.  1. 

A number  of  much  mutilated  specimens,  comprising  only  a few  of  the  most  anterior  segments 
and  destitute  of  elytra  and  dorsal  cirri.  From  the  form  of  the  head,  parapodia,  and  tentacles,  I have 
identified  them  with  this  species.  Ehlers  figures  only  two  eyes.  These  have,  in  addition,  two  lateral 
eyes  much  larger  than  the  others,  and  on  the  side  of  the  head,  where  they  might  easily  be  overlooked. 
Collected  from  stations  6079,  609],  6070,  and  Mayaguez  Harbor. 


POLYNOE  Sav. 

Polynoe  brevisetosa  Kinberg. 

Polynoebrevisetosa  Johnson,  Proc.  Calif.  Acad.  Sci.,  vol.  1,  No.  5,  p.  1C7;  pi.  6,  fig.  21;  pi.  7,  figs.  SI,  40,  40a;  pi.  8,  figs.  46, 40a. 

For  references  to  earlier  literature  see  p.  167  of  Johnson’s  paper. 

Collected  from  Puerto  Real,  Porto  Rico,  Caballo  Blanco  Reef,  and  Cuanica  Bay. 

Polynoe  branchiala,  n.  sp. 

Head  roughly  hexagonal  (see  fig.  5)  with  anterior  eyes  at  outer  angles.  Basal  joint  of  antenna 
extending  a little  beyond  that  of  tentacles.  Terminal  joint  of  antennae  reaching  considerably  beyond 
tentacles.  Antennas  and  tentacles  brown  for  over  half  their  length,  then  a white  band,  then  a second 
brown  band,  immediately  under  the  white,  swollen  end.  A delicate  acute  tip  terminates  antennas, 
tentacles,  and  all  cirri.  Peristomial  cirri  shaped  like  tentacles,  with  two  brown  bands,  one  about  half 
way  along  their  terminal  joint,  the  other  just  beneath  the  swollen  tip.  Dorsal  and  anal  cirri  like 
peristomial,  but  with  only  one  brown  band.  Palps  long,  conical,  covered  with  fine,  hair-like  papillae. 

Twelve  pairs  of  elytra.  Surface  of  elytra. covered  with  minute  tubercles,  with  a number  of  softer, 
larger,  papillae  near  outer  margin.  Lateral  and  posterior  margin  densely  fringed,  with  a longer  tuft  a 
little  to  one  side  of  median  plane  of 
body  on  many  of  elytra.  Elytra 
completely  cover  the  body,  and  the 
tubercles  and  filaments  give  it  an 
appearance  of  being  covered  with 
fine  gray  sand. 

Parapodium  with  dorsal  bundle 
of  rather  long  setae,  toothed  on  both 
edges,  and  a ventral  bundle  of  very 
stout,  dark -brown  setae  (see  fig.  6). 

Each  of  the  latter  ends  in  a blunt 
point  and  carries  at  a little  distance 
from  its  end  a transverse  row  of  sharp 
teeth.  One  or  two  of  these  are 
much  stouter  than  the  rest  (fig.  7).. 

Dorsally  either  an  elytrophore  or  a 
very  long  dorsal  cirrus  (fig.  6).  Ven- 

t rally  a long  narrow  cirrus.  Between  each  pair  of  parapodia,  fastened  to  anterior  wall  of  parapodium, 
to  body  wall,  and  a few  to  posterior  wall  of  anterior  parapodium  are  a number  (ten  or  more)  of 
finger-shaped  processes  (gills).  (See  fig.  6,  hr.)  These  appear  first  between  the  third  and  fourth 
setigerous  segments  and  are  found  throughout  the  greater  part  of  body.  Proboscis  smooth  with  a 
row  of  dorsal  and  ventral  papillse  around  distal  opening. 

Length,  25  mm. ; width,  8 mm.  Another  specimen:  Length,  20  mm.;  width,  6 mm. 

Collected  from  Boqueron  Bay,  Ponce,  station  6065. 


Figs.  5-7. — Polynoe  branchiala.  Fig.  5,  Head,  x 9.  Fig.  6,  Parapodium,  x 16; 
br,  branchial.  Fig.  7,  Ventral  seta,  x 90. 
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Polynoe  nodosa,  n.  sp. 

Body  plump,  with  short  parapodia.  The  specimens  with  elytra  removed  are  coiled,  and  look 
not  unlike  the  larva  of  a coleopterous  insect.  General  body  color  gray,  with  dark  longitudinal  dorsal 
band.  In  one  of  the  two  specimens  at  my  disposal  this  is  due  to  color  of  body  wall;  in  the  other,  to 
the  color  of  minute  tubercles  which  cover  it.  Whole  dorsal  surface,  even  of  parapodium,  studded 
with  small  round  tubercles.  No  tubercles  ventrally,  but  surface  is  studded  with  fine  papillae, 
giving  it  a villous  appearance.  Head  with  lateral  edges  rounded.  Breadth  about  equal  to  distance 
from  posterior  margin  to  base  of  antennae.  Anterior  eyes  larger  than  posterior  and  situated  more 
toward  side  of  head.  Antennae  longer  than  head,  with  terminal  swelling  and  acute  tip.  Tip  of  ter- 
minal swelling  and  subterminal  band  white;  the  rest  brown.  Tentacles  not  half  as  long  as  antennae, 
like  the  latter  in  form  and  color,  but  lacking  subterminal  band  of  white.  Tentacular  and  dorsal  cirri 
like  antennae.  Palps  nearly  twice  as  long  a ; 
tentacles,  tapering  slowly  to  near  apex,  ending 
abruptly  in  a sharp  point.  Basal  half  colorless, 
terminal  half  brown.  Surface  studded  with  very 
minute  papillae,  visible  only  under  high  power. 

In  a smaller  specimen,  about  half  the  length  of 
the  above,  the  palps  were  uniformly  brown  and  8 
only  a little  longer  than  the  antennae. 

Elytra  on  segments  2, 4, 5,  7,  etc. , 23.  Whole 
number  of  pairs,  12.  Body  segments  27,  includ- 
ing anal  segment.  Only  the  anterior  pair  of 
elytra  present  in  either  specimen.  These  were 

nearly  square,  the  edge  with  a row  of  fine  papil-  Fig.  9,  Par 

lae,  surface  studded  with  tubercles.  (See  fig.  8. ) 

Parapodium  uniramous,  very  thick,  its  dorsal  surface  covered  with  tubercles.  (See  fig.  9. ) 
Toward  the  end,  and  ventrally,  the  tubercles  are  replaced  by  fine  villous-like  papillae;  dorsally,  an 
elytrophore  or  cirrus.  Short,  "stout,  ventral  cirrus.  A few  (ten)  very  strong  setae,  with  blunt-pointed 
aipex ; a single  large  tooth  some  distance  from  apex.  Basal  part  striated  longitudinally.  A single  large 
aciculum. 

Length  25  mm;  width  5 mm.  Of  another,  length  15  mm.,  width  3.5  mm. 

Collected  from  Fajardo  and  station  6079. 

Polynoe,  sp. 

From  Mayaguez  was  collected  a fragment,  probably  a Polynoe,  but  owing-  to  loss  of  the  anterior 
segments  this  could  not  be  determined  with  certainty.  An  elevated  dorsal  ridge  marks  off  three 
distinct  areas  of  the  body — a median  and  two  lateral.  Surface  irregularly  marked  with  light  brown 
and  gray.  Elytra  transparent,  not  covering  entire  dorsal  surface. 

STHENELAIS  Kinberg. 

Sthenelais  simplex  Ehlers. 

Sthenelais  simplex  Ehlers,  Annelids  of  the  Blake,  p.  00,  pi.  13,  ligs.  2 and  3;  pi.  14,  figs.  1 to  0. 

Ehlers  says  there  are  no  eyes.  These,  which  agree  in  all  other  respects  with  his  diagnosis,  show 
a pair  of  very  small  dark  eyes,  one  on  either  side  of  the  base  of  the  antenna. 

Collected  from  station  6066. 

Sthenelais  grubei,  n.  sp. 

Grube,  in  his  diagnosis  of  this  genus  (Annulata  Semperiana,  p.  54),  says  that  the  elytra  are  borne 
on  segments  2, 4,5,7,  etc. , alternately  to  segment  23,  and  on  every  segment  posterior  to  that.  Schmarcla 
(Neue  Wirbellose  Thiere,  p.  146)  states  that  the  alternation  ceases  on  the  twenty-seventh  segment. 
The  specimens  here  described  agree  with  Schmarda’s  description.  The  head  (fig.  10)  is  rounded,  with 
a rather  broad  median  fissure  into  which  the  antenna  fits.  Base  of  antenna  with  broad  lateral  flap, 
narrower  at  base.  Palps  as  long  as  first  nine  segments. 

Elytra  white,,  semitransparent.  First  pair  broad  kidney-shaped;  others  approximately  oval,  the 
outer  posterior  border  fringed  with  a few  delicate  papillae.  As  far  as  segment  27  there  is  a narrow 
dorsal  area  not  covered  by  the  elytra. 


losa.  Fig.  8,  Elytron,  x 20. 
■apodimn,  x 15. 
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First  parapo  lium  with  a pair  of  long  cirri  and  with  long  delicate  setse  minutely  serrated  along 
the  edges.  Other  parapodia  with  a pointed  ventral  cirrus.  (Fig.  Hr.  c. ) On  segments  without  elytra 
a broad  dorsal  cirrus;  on  those  with  elytra  the  elytrophore  carries  a narrow  cirrus  on  its  outer  sur- 
face (fig.  11  cir).  Lobes  of  parapodium  thick,  blunt.  Setse  on  dorsal  lobe  arranged  in  a row;  those  on 
ventral  lobe  in  a partial  spiral.  End  of  lobe  prolonged  into  leaf-like  processes.  Similar  processes  may 
occur  on  dorsal  surface  of  parapodium.  (Fig.  11  tub.)  In  this  figure  of  the  parapodium  no  attempt 
has  been  made  to  represent  the 
curved  arrangement  of  the  ventral 
setae.  Dorsal  setae  long,  capillary, 
with  delicate  serrations  along  their 
edges.  Ventral  setae  of  two  kinds; 
first  compound,  with  long,  smooth, 
terminal  joint  (fig.  12) ; second, 
few  in  number,  complexly  fringed 
along  their  edges  (fig.  13). 

Pharynx,  when  everted,  with 
an  upper  and  lower  “valve,”  each 
with  eleven  papillae.  Two  brown 
teeth  above  and  below.  There  are 
two  anal  cirri.  In  some  specimens 
many  of  the  anterior  elytrae  bear 
orange-colored  pigment  spots. 

This  is  apparently  closely 
related  to  S.  luxuriosa  of  Grube 
(Annulata  Semperiana,  p.  54),  but 
differs  in  fringing  of  elytra  and  in 
structure  of  setae.  One  specimen  of  28  segments  was  14  mm.  long.  None  were  complete,  some  bottles 
containing  only  anterior,  others  only  posterior  ends. 

Collected  from  stations  6057,  6059,  6061,  6062,  6063,  6073;  Puerto  Rico,  Boqueron  Bay,  and  San 
Antonio  Bridge,  San  Juan. 

PSAMMOLYCE  Kinberg. 

Psammolyce  rigida  Grube. 

Psammolyce  rigida  Grube,  Verhand.  d.  Zool.-Botan.  Gesellschaft  in  Wien,  1868,  p.  631,  pi.  7,  fig.  1.  Quoted  from  Grube, 
Annulata  Semperiana,  p.  55,  1878. 

Collected  from  station  6062. 

PANTHALIS  Kinberg. 

Panthalis  oculea,  n.  sp. 

Head  globular,  prolonged  anteriorly  into  two  eye-stalks,  which  carry  the  enormous  eyes  (fig.  14). 
Three  tentacles,  the  median  on  anterior  margin  of  head,  the  paired  beneath  the  eye-stalks  and  project- 
ing beyond'their  ends.  Apex  abruptly  narrowed,  giving  rise  to  moderately  long  filament,  longer  than 
terminal  filament  of  unpaired.  Palps  long,  tapering,  surface  covered  with  minute  filiform  processes. 

First  parapodium  with  two  long  cirri,  ending  like  the  unpaired  antenna,  and  nearly  as  long  as 
the  palps,  but  more  slender,  and  smooth.  Palps  and  cirri  with  numerous  brown  dots.  A tuft  of  setae 
on  dorsal  surface  of  first  parapodium.  A brown  marking  at  base  of  unpaired  antenna  and  a transverse 
brown  band  at  posterior  edge  of  head.  Smaller  pair  of  eyes  near  base  of  antenna. 

Elytra  on  segments  2,  4,  5,  7,  etc.,  through  as  much  of  the  body  as  was  preserved.  Elytra  nearly 
round,  small,  leaving  the  greater  part  of  the  body  uncovered,  their  surface  divided  by  fine  lines  into 
nearly  equal,  rectangular  “cells.”  A brownish  pigment  in  many  of  these  spaces,  with  a tendency  to 
accumulate  in  greater  amount  toward  dorsal  and  posterior  edges.  Two  specimens,  otherwise  indis- 
tinguishable from  the  others,  showed  no  pigment  on  the  dorsal  surface  of  elytra  and  the  posterior 
edges  of  the  latter  were  black. 

Pharynx,  when  extruded,  as  long  as  first  20  segments,  with  a smooth  surface;  at  end  with  a 
dorsal  and  ventral  “valve,”  each  fringed  with  papilhe,  of  which  the  dorsal  and  median  ventral  are 
much  the  largest.  Two  powerful  teeth  in  each  jaw,  a row  of  smaller  teeth  running  laterally  on  either 
side  of  each. 


Figs.  10-13. — Sthenelais  gmbei.  Fig.  10.  Head,  x 21;  ant.  e.,  anterior  eyes.  Fig. 
11,  Parapodium,  x 18;  v.  c.,  ventral  cirrus;  cir.,  dorsal  cirrus;  elyt.,  elytro- 
phore; lob.,  processes  on  parapodium.  Fig.  12,  Compound  ventral  seta,  x 
143.  Fig.  13,  Complex  ventral  seta,  x 143. 
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On  ventral  view  of  the  entire  animal  a series  of  black  coiled  structures  may  be  seen  lying  one  on 
either  side  the  median  line  in  either  segment.  If  the  parapodium  be  cut  off,  these  structures  pull  out 
of  the  body,  remaining  attached  to  tip  of  parapodium  by  a flat  expansion.  (Fig.  15,  ch.r.)  Each 
is  a chitinous  rod,  which  easily  splits  up  into  a number  of  fine  threads.  Dissection  shows  that  the 
first  septum  appears  between  segments  21  and  22,  the  coelom  in  front  of  that  being  a continuous  cavity. 
This  cavity  is  nearly  filled  by  these  rods,  which  are  shorter  and  much  less  coiled  than  they  are  farther 
back.  They  lie  just  above  the  nephridia,  which  can  be  seen  below  them  as  slender,  short,  white 
organs. 

Rami  of  parapodium  almost  fused.  Dorsal  ramus  (fig.  15,  d.  r.)  rounded,  thin,  with  a tuft  of  long 
setae;  a few  larger  than  the  others,  lanceolate  at  end,  with  a number  of  pairs  of  lateral  spines  (fig.  16). 
Ventral  setae  of  two  kinds;  dorsal  ones  thick,  brown,  with  end  obliquely  truncated,  and  covered  with 
minute  spines.  (Fig.  17.)  Ventral  ones  colorless,  not  more  than  one-fourth  as  thick  as  the  dorsal, 
bent  at  some  distance  from  end,  with  the  transverse  diameter  somewhat  greater  at  point  of  bending; 
from  the  bend  to  apex  covered  with  transverse  rows  of  minute  spines.  (Fig.  18. ) 

About  55  of  anterior  segments  preserved  in  one  specimen  measured  17  mm.  in  length,  2 mm. 
broad  without  parapodia,  4 mm.  with  parapodia. 

Collected  from  stations  6059,  6063,  and  Porto  Rico. 


Figs.  14-18. — Panthalis  ocalea.  Fig.  14,  Head,  x 14.  Only  the  left  palp  Is  figured.  Fig.  15,  Parapodium,  x 14;  d.  r.,  v.  r. 
dorsal  and  ventral  rami;  v.  c.,  ventral  cirrus;  c/t.  r.,  chitinous  rod.  Fig.  16,  Seta  of  dorsal  ramus,  x 143.  Figs.  17 
and  18,  Sets  of  ventral  ramus,  x 143. 


EULEPIS  Grube. 

Eulepis  splendida,  n.  sp. 

Head  rounded,  incised  in  front,  unpaired  tentacle  small,  rising  from  dorsal  surface  of  head, 
reaching  scarcely  to  half  the  length  of  the  paired;  the  latter  arising  from  anterior  lobe  of  head,  about 
two-thirds  as  long  as  head  (fig.  19).  All  antennae  conical,  with  distal  two-thirds  dark  brown,  the 
very  tip  white.  Palps  long,  smooth,  white,  tapering  gradually  to  the  end  (fig.  19).  No  eyes  could 
be  seen. 

First  parapodium  with  two  cirri  and  two  tufts  of  delicate  setae  (fig.  20)  arising  from  its  surface. 
Parapodium  twisted  so  that  the  two  cirri  come  to  lie  very  nearly  in  a horizontal  plane.  Setae  long, 
thread-like,  a few  with  very  minute  serrations  along  one  border.  Other  parapodia  with  very  distinct 
rami.  Dorsal  ramus  with  about  15  stout,  brown,  chitinous  setae,  curved  at  apex,  the  curved  portion 
pointing  backward.  Below  this  is  a tuft  of  fine  thread-like  setae,  some  with  fine  serrations  along 
their  edges.  These  are  very  numerous  and  of  a golden-red  color.  Ventral  ramus  broader  than  dorsal, 
with  about  25  long  setae.  Setae  about  half  the  diameter  of  coarse  dorsal  setae,  curved  at  apex,  the 
curved  portion  pointing  backward.  General  color  of  these  setae  yellowish  brown,  with  tips,  as  seen  in 
reflected  light,  noticeably  lighter.  Ventral  cirrus  ovate  with  base  slightly  narrowed,  its  apex  drawn 
out  into  a terminal  joint  having  much  the  form  of  the  basal,  but  very  much  smaller.  Dorsal  ramus 
with  either  a cirrus  or  an  elytrophore  (fig.  21). 

Elytra  borne  on  segments  2,  4,  5,  7,  etc.,  21,  24.  Grube,  in  his  diagnosis  of  this  genus  (Annu- 
lata  Semperiana,  p.  51),  says  that  elytra  alternate  anteriorly,  after  the  manner  of  the  Polynoidee,  but 
posteriorly  are  borne  on  all  segments.  In  his  description  of  E.  hsemifera  (loc.  cit.,  p.  52),  he  notes  that 
the  elytra  are  found  on  segments  2,  4,  5,  7,  etc.,  up  to  21;  that  then  they  skip  first  two,  then  three, 
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and  from  the  twenty-eighth  segment  are  found  on  all  segments.  He  notes  further  that  the  elytra 
increase  in  size  up  to  the  twelfth  pair;  and  then  become  smaller.  In  E.  splendida  there  are  twelve 
pairs  of  elytra,  the  last  much  the  largest,  borne  on  segment  24,  but  extending  back  so  as  to  cover  as 
far  as  greater  part  of  segment  31,  and  the  above  generic  description — that  all  of  the  posterior  segments 
bear  elytra — applies  only  if  we  regard  the  broad,  flat  expansion  of  the  dorsal  cirrus  as  an  elytron  (fig. 


Figs.  19-22/). — Eulepis  splendida.  Fig.  19,  Head,  / 17.  Fig.  20,  First  parapodium,  x 23;  d.  dr.  'and  r.  cir.,  dorsal 
and  ventral  cirri.  Fig.  21,  Posterior  parapodium,  x 17.  Figs.  22a,  226,  Seventh,  and  twelfth  elytra,  x 8. 


21 ).  This  can  hardly  be  the  case,  since  it  is  found  on  all  the  cirrus-bearing  segments,  except  the  most 
anterior  ones.  In  this  respect  these  specimens  do  not  agree  with  Grube’s  diagnosis.  They  agree  in  so 
many  other  respects,  however,  that  I have  no  hesitation  in  assigning  them  to  this  genus.  Probably 
the  loss  of  posterior  elytra  is  correlated  with  the  enormous  development  of  the  twelfth  pair. 

Parapodia  around  head  very  much  crowded  together;  the  second  and  third  segments  fused 
dorsally,  so  that  the  second  elytrophore  apparently  arises  from  anterior  end  of  third  segment.  The 
first  elytra  completely  cover  the  head. 

The  first  elytra  were  removed  in  order  to  draw  the  head,  and  were  unfortunately  lost  before  they 
could  be  drawn.  A drawing  of  the  seventh  is 
given  in  fig.  22«  and  of  the  twelfth  in  fig.  22 b. 

These  are  drawn  to  the  same  scale,  to  show  the 
increase  in  size  from  before  backward.  Except  a 
small  notch  on  outer  border,  the  edge  is  entire. 

Their  color  is  white,  and  they  show,  under  the 
microscope,  a finely  granular  texture.  At  ante^- 
rior  edge  of  ventral  ramus  of  parapodium  is  a 
dark  spot. 

Body  of  37  segments.  Length,  37  mm.  Width 
without  parapodia,  3 mm. ; with  parapodia,  5 mm. 

The  single  entire  specimen  had  one  anal  cirrus. 

Collected  from  stations  6062  and  6065. 


Eulepis  fimbriata,  n.  sp. 


Figs.  23,  24. — Eulepis  fimbriata.  Fig.  23,  Head,  x 18;  at, 
line  along  which  process  from  anterior  elytrophore 
fuses  with  head.  Fig.  24,  Elytron,  x 22. 


Head  rounded  (fig.  23) . Antenna  small, 
globular,  on  a short  stalk.  Tentacles  reaching  a 
little  beyond  tip  of  antenna,  rising  from  under 

surface  of  head.  Palps  long,  smooth,  closely  appressed  in  middle  line.  Head  thickly  marked  with 
yellowish  brown.  Two  dark  spots  (eyes?)  near  base  and  one  toward  apex  just  behind  base  of  antenna. 
All  appendages  around  the  head  very  much  crowded  together.  The  anterior  elytra  completed  cover 
the  head,  their  elytrophores  touching  on  median  line.  An  anterior  process  from  base  of  elytrophore 
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fuses  with  dorsal  surface  of  head.  (See  its  line  of  attachment  at,  in  fig.  23.)  Parapodia  and  set*  like 
those  of  E.  splendida,  except  that  set*  of  dorsal  ramus  are  possibly  not  so  numerous  and  lack  the 
brilliant  color  characteristic  of  the  latter.  Second  and  third  segments  more  or  less  fused  above. 
Arrangement  of  elytra  as  in  E.  splendida , the  twelfth  pair  much  the  largest,  borne  on  segment  21  and 
covering  nearly  all  the  rest  of  body. 

Elytra  white,  granular,  like  those  of  E.  splendida ,,  but  prolonged  on  lateral  border  into  broad 
leaf-like  processes  (fig.  24).  One  anal  cirrus.  Number  of  body  segments,  37. 

Length,  24  mm.;  width,  without  parapodia,  4 mm. 

Collected  from  station  60(51. 

Family  PHYLLODOCID^. 

PHYLLODOCE  Sav. 

Phyllodoce  oculata  Ehlers. 

Phyllodocc  oculata  Ehlers,  Annelids  of  the  Blake,  p.  135,  pi.  40,  figs.  4,  5,  G. 

According  to  Ehlers,  the  ventral  cirrus  in  each  segment  is  fused  along  its  whole  dorsal  edge  to 
ventral  face  of  parapodium.  In  the  specimen  from  Porto  Rico,  although  the  cirrus  is  closely  apposed 
to  the  parapodium,  it  is  actually  fused  only  at  its  base.  Ehlers  describes,  further,  the  parapodium  as 
uniramous,  with  an  anterior  and  a posterior  lip,  the  latter  being  the  larger  and  bifid  at  end.  In  these 
it  is  the  anterior  lip  which  is  larger  and  bifid. 

Through  the  courtesy  of  Dr.  W.  M.  Woodworth,  I have  had  an  opportunity  of  examining  the 
type  specimen  from  the  Museum  of  Comparative  Zoology  at  Cambridge,  Mass.,  and  I find  that  Ehlers 
was  certainly  wrong  in  both  the  above  points.  The  ventral  cirrus  in  the  type  specimen  is  attached 
only  at  its  base,  and  the  anterior  lip  is  larger  and  bifid. 

In  all  other  respects  the  Porto  Rico  specimens  agree,  with 
Ehlers’s  diagnosis  of  the  species. 

Collected  from  station  6065. 

Phyllodoce  magma-oculata,  n.  sp. 

Head  rounded,  broader  than  long  (fig.  25).  Eyes 
very  large  (e,  fig.  25).  Dorsal  antennae- lanceolate,  nearly 
twice  as  long  as  head  (d.  ant,  fig.  25).  Ventral  antennae 
on  lower  face  of  head,  equal  in  size  to  dorsal.  Four  pairs 
of  tentacular  cirri,  the  largest  3.5  times  as  long  as  the 
antennae,  thick,  with  acute  termination.  The  other  cirri 
smaller,  equal. 

The  gills  had  all  been  removed  from  the  anterior 
segments  of  the  body.  Those  which  remained  were  cov- 
ered with  a slimy  deposit,  containing  numerous  foreign 
particles.  The  gills  are  especially  liable  to  be  broken 
away  in  attempting  to  remove  this  deposit.  Gills  broadly  reniform  (fig.  26),  with  entire  margin  and 
with  point  of  attachment  near  the  base  of  the  hilus.  Color  at  point  of  attachment,  light  brown.  Each 
gill  contains  numerous  anastomosing  blood  vessels  and  numerous  small,  round,  light  and  dark  brown 
pigment  granules. 

Parapodium  a single  conical  lobe,  slightly  bifid  at  the  end,  with  a large  aciculum.  About  nine 
compound  set*  on  either  side  of  the  aciculum.  Basal  joint  of  set*  long,  most  extending  nearly  or 
quite  the  length  of  parapodium  beyond  tip  of  latter.  At  end  the  basal  portion  has  a club-shaped 
enlargement,  marked  by  very  fine  longitudinal  lines.  Terminal  portion  rather  more  than  half  as  long 
as  basal,  at  base  as  broad  as  basal  portion,  tapering  gradually  to  a fine  point. 

Collected  from  station  6067. 

Phyllodoce,  sp. 

From  Boqueron  Bay  yvas  obtained  a fragment  of  a specimen  of  this  genus  too  much  injured  for 
identification,  head  and  tail  lacking.  The  fragment  was  25  mm.  long,  5 mm.  wide,  and  contained 
over  50  segments.  Body  black,  with  a dorsal  longitudinal  band,  and  edges  of  gills  and  cirri  fringed 
with  white. 


Pigs.  25,  26. — Phyllodoce  magna-oculata.  Fig.  25, 
Head,  x 70;  d.  ant.,  dorsal  antennre;  e,  eye. 
Fig.  26,  Gill,  X 70. 
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EULALIA  (Sav.)  Malmgren. 

Eulalia  quinquelineata,  n.  sp. 

Head  oval,  broadest  just  in  front  of  eyes,  with  a slight  constriction  at  base  of  tentacles  (fig.  27). 
Tentacles  four,  equal,  three-fourths  as  long  as  head,  stout,  with  acute  points.  Median  unpaired  tentacle 
arising  about  half  way  from  eyes  to  the  anterior  margin  of  head,  much  more  slender  than  paired  and 
reaching  beyond  their  ends.  Two  rows  of  small  pigment  spots  begin  at  base  of  unpaired  tentacle 
and  extend  back  between  eyes,  forming  an  )(  shaped  marking. 

On  first  segment,  one  tentacular  cirrus;  on  second,  two  (a dorsal  and  a ventral);  on  third,  a long 
dorsal,  tentacular  cirrus,  and  a thick,  fiat,  ventral  cirrus,  the  latter  like  the  ventral  cirri  of  succeeding 
segments.  Tentacular  cirri  composed  of  a basal  portion  and  a stout  terminal  portion  pointed  at  end. 
Dorsal  cirrus  of  second  and  that  of  third  segments  about  equal  in  size  and  slightly  larger  than  other  two. 
First  and  second  segments  about  two-thirds  the  diameter  of  the  fourth  and  succeeding  segments. 

Body  450  mm.  long;  without  the  parapodia  2 mm.  wide  at  anterior  end.  It  retains  this  width 
until  near  posterior  end,  where  it  narrows  gradually.  No  anal  cirrus  present  in  the  single  specimen 
in  this  collection.  Segments  at  anterior  end  six  times  wider  than  long;  toward  posterior  end  this 
proportion  is  diminished  and  the  parapodia  of  successive  segments  are  more  widely  separated  than 
anteriorly.  In  the  preserved  specimen,  which  is  doubtless  more  or  less  contracted,  the  gills  of  each 
segment  overlap  those  of  segment  in  front.  On  account  of  the  great  length  of  the  body  and  the  extent 
to  which  it  was  coiled  I was  unable  to  determine  the  precise  number  of  the  segments.  Since,  the  length 
of  the  anterior  segments  is  only  about  0.33  mm. , increasing  slightly  toward  posterior  end,  it  follows  that 
there  must  be  at  least  1,300  segments  in  the  whole  body. 


Figs.  27-29. — Eulalia  quinquelineata.  Fig.  27,  Head,  x 7.  Fig.  28,  Parapodium,  x 72.  Fig.  29,  Compound  seta,  x 257. 

Parapodium  a single  ramus  with  anterior  bilobed  lip  and  posterior  shorter,  rounded,  one.  Dorsal 
cirrus  nearly  a regular  ovate,  attached  by  ventral  joint  (fig.  28).  Ventral  cirrus  comparatively  large, 
ovate,  hollowed  out  on  side  next  parapodium.  Both  cirri  show  numerous  ramifications  of  blood  vessels 
in  their  interior.  Toward  posterior  end  the  cirri  become  a trifle  more  acute  at  ends  and  the  whole 
appendage  is  much  smaller,  but  their  relative  proportions  are  about  the  same.  Setfe  compound,  the 
basal  joint  long,  swollen  at  end.  Terminal  joint  broad  at  base,  bent  slightly  and  tapering  gradually  to 
an  acute  point,  with  row  of  minute  teeth  on  concave  edge  (fig.  29^. 

Color  of  body  yellowish  brown,  with  a faint  greenish  tinge.  Dorsal  surface  with  five  longitudinal 
black  bands — a median,  two  admedian,  and  two  lateral,  the  latter  just  at  base  of  parapodia.  Median 
narrow  on  first  rive  segments,  becoming  broader  farther  back.  Lateral  narrower  than  median,  begin- 
ning on  third  segment.  Admedian  about  half  way  between  the  other  two,  a little  nearer  the  lateral; 
narrower  and  lighter  colored  than  either.  They  begin  on  posterior  edge  of  fourth  segment  as  small 
spots,  which  are  repeated  on  fifth  and  sixth  segments,  becoming  continuous  lines  on  seventh  (fig.  27). 
Toward  posterior  end  this  line  becomes  much  less  conspicuous.  On  ventral  surface  a median  and  two 
lateral  bands,  similar  in  size  and  position  to  corresponding  dorsal  ones,  but  with  no  admedian  bands. 

Collected  from  Hueares. 
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Family  NEREIDS. 

NEREIS  Cuvier. 

Nereis  bairdii  Webster. 

Nereis  bairdii  Webster,  Annelids  from  Bermuda,  Bull.  No.  25,  U.  S.  Nat.  Mus.,  (>.  312,  pi.  8,  figs.  22-28. 

There  are  apparently  two-well  marked  varieties  in  this  species,  differing  in  color  and  in  form  of 
parapodia.  One  with  outer  portion  of  head  and  dorsal  surface  of  anterior  segments  brown.  A row  of 
cc  lorless  spots  in  this  band  on  head  and  across  anterior  end  of  first  six  or  seven  segments.  Parapodia, 
especially  the  posterior  ones,  with  excessive  development  of  dorsal  ramus,  as  described  by  W ebster.  A 
rectangular  white  patch  on  dorsal  surface  of  each  pair  of  segments,  overlapping  the  line  between  the 
two,  though  lying  mainly  in  posterior  one.  The  second  variety  has  a band  of  brown  around  the  head, 
much  narrower  than  the  first  and  with  no  white  spots.  A transverse  brown  band  on  each  segment, 
much  darker  near  posterior  edge.  Lobes  of  parapodium  much  blunter  and  more  rounded  than  in  first 
variety  and  posterior  parapodia  not  with  excessive  development  of  dorsal  ramus.  Dorsal  cirri  much 
longer  than  in  first  variety.  Webster  figures  long  compound  setae  with  smooth  terminal  joint.  In  the 
Porto  Rico  specimens  this  terminal  joint  is  finely  toothed.  These  specimens  agree  so  closely  with  one 
another,  and  with  Webster’s  description  of  the  species,  in  so  many  anatomical  features,  that  I have 
thought  it  best  to  regard  them  as  color  varieties  of  the  same  species. 

Collected  from  Puerto  Real,  Arroyo,  Boqueron  Bay,  Mayaguez,  Porto  Rico,  stations  6065,  6091, 
6092,  6062,  and  6063;  Ensenada  Honda,  Culebra. 

Nereis  mirabilis  Kinberg. 

Nereis  mirabilis  Kinberg,  Annulata  Nova,  Oefvers.  af.  K.  Vet.  Akad.  Forh.  1864,  No.  16,  page  571.  Quoted  from  Ehlers, 
Annelids  of  the  Blake,  p.  117,  pi.  37,  figs.  1-6. 

Nereis  gracilis  W ebster,  Annelids  from  Bermuda,  p.  313. 

From  a careful  comparison  of  Ehlers’ s with  Webster’s  description  I conclude  that  these  are 
identical  species.  Ehlers  figures  the  antennse  as  entire,  while  Webster  figures  them  with  rather  long 
basal  joints.  The  single  specimen  at  my  disposal  (from  Boqueron  Bay)  has  a short  basal  joint,  easily 
overlooked  in  preserved  material. 

Nereis  arroyensis,  n.  sp. 

Head  broader  than  long,  the  dorsal  surface  shading  off  gradually  into  the  palps,  with  no  sharp 
line  between  the  two.  Anterior  edge  rounded,  with  two  thick  antennae.  Eyes  four,  anterior  pair 
semilunar  in  form  (with  transparent  “lens”?)  (fig.  30).  The  posterior  dorsal  tentacular  cirri  had 
been  lost;  the  other  cirri  short  (fig.  30).  In  other  specimens  than  the  one  figured  these  cirri  were 
longer.  Body  colorless,  broadest  in 
front,  tapering  gradually  to  posterior 
end.  Body  of  73  segments.  Two 
very  long  anal  cirri.  45  mm.  long, 

2.5  mm.  wide. 

Parapodium  with  dorsal  cirrus 
longer  than  ramus  ( fig.  31 ) . Ramus 
of  two  lingulae,  the  dorsal  a little 
longer  than  the  ventral.  Setae  of 
dorsal  ramus  compound,  with  long 
basal  joint  with  prominent  trans- 
verse striations.  Terminal  joint 
long,  nearly  straight,  finely  toothed. 

Dorsal  setae  of  ventral  ramus  like 
setae  of  dorsal  ramus.  Ventral  setae  with  basal  joint  like  dorsal,  terminal  joint  short,  hooked  at  end 
and  with  a row  of  long  delicate  spines  on  side.  Dorsal  lingula  of  ventral  ramus  with  anterior  and 
posterior  lobe  (“lip”),  the  anterior  a little  the  larger.  Ventral  cirrus  not  quite  so  long  as  dorsal. 
Toward  posterior  end,  parapodia  much  as  anteriorly,  except  that  lobes  become  a little  more  pointed, 
and  the  setse  with  long  terminal  joint  become  relatively  much  more  numerous  in  the  ventral  ramus. 
The  number  of  setse  in  the  dorsal  ramus  becomes  very  small. 

Collected  from  Arroyo  and  station  6052. 

2d— F.  C.  B.  1900—13 


Figs.  30,  31. — Nereis  arroyensis.  Fig.  30,  Head,  x 17.  Fig.  31,  Parapo- 
dium, x 18. 
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A single  much  mutilated  specimen  from  Mayaguez  I have  placed  in  this  species,  though  it  is 
possibly  distinct.  The  form  of  the  head  and  palps  was  like  that  of  iV.  arroyensis,  as  also  was  that  ef 
the  posterior  parapodia.  The  anterior  8 to  10  parapodia  had  very  thick  rounded  lobes,  showing  only 
a division  into  the  two  rami. 

Family  NEPHTHYDID^. 

NEPTHYS  Cuv. 

Nepthys  squamosa  Elders. 

Nepthys squamosa  Ehlers,  Annelids  of  the  Blake,  p.  128,  pi.  37,  figs.  7-10. 

Collected  from  stations  6084,  6085,  6091,  6092,  6093. 

Family  AMPHINOMIDAE. 

HERMODICE  Kinberg. 

Hermodice  carunculata  (Pall.)  Kinberg. 

Hermodice  carunculata  Webster,  Annelids  from  Bermuda,  Bull.  U.  S.  Nat.  Mus.  1884,  p.  307  (See  this  paper  for  reference 
to  earlier  literature.)  Ehlers,  Annelids  of  the  Blake,  p.  27. 

The  color  varies  from  brown  to  a decided  blue.  Ehlers  says  the  young  are  a light  brown  with  a 
black  mark  across  the  back.  Only  one  specimen  of  this  collection  (18  cm.  long)  showed  this  marking. 

Collected  from  Guanica  Bay,  Fajardo,  Arroyo,  Ponce,  San  Antonio  Bridge,  San  Juan,  Boqueron 
Bay,  Mayaguez,  Playa  de  Ponce  Reef,  Ensenada  Honda  (Culebra),  stations  6092,  6088. 

N0T0PYG0S  Kinberg. 

Notopygos  crinita  Grube. 

JSTotopygos  crinita  Grube,  Beschreibung  neuer  oder  wenig  bekannter  Anneliden,  Arehiv.  f.  Natur.  Jhr  , 21,  Bd.  1,  1885. 
Grube,  Annulata  Semperiana,  1878,  p.  7.  Ehlers,  Annelids  of  the  Blake,  p.  24,  pi.  1,  fig.  3;  pi.  3,  figs.  5,  • , 7. 

A very  full  description  is  given  by  Ehlers;  he  does  not  figure  nor  describe  a row  of  small, 
bead-like  elevations  on  the  dorsal  surface  of  the  median  fold  of  the  caruncle;  these  are  about  15  in 
number,  very  prominent  in  front,  and  gradually  fading  out  behind;  they  are  relatively  more  promi- 
nent in  the  large  than  in  the  small  specimens.  In  a specimen  42  mm.  long  the  first  ten  of  these  beads 
were  dark  brown.  In  smaller  specimens  only  one  or  two  show  any  color. 

Collected  from  station  6079.  From  a second  specimen  the  locality  label  was  unfortunately  lost 
in  transferring. 

EURYTHOE  Kinberg. 

Eurythoe  complanata  Pall. 

Eurythoe  complanata  Pallas,  Miscellanea  Zoologica,  Hagae-Comitum,  p.  109,  pi.  8,  figs.  19-26.  Quoted  from  Ehlers,  Annelids 
of  the  Blake,  p.  29. 

Body  light  gray,  with  marked  iridescence.  Setae  white.  Ehlers  describes  the  eyes  as  black; 
these  were  a light  reddish  brown. 

Collected  from  Arroyo,  Hucares,  Puerto  Real,  Ensenada  Honda  (Culebra).  In  one  other  specimen 
the  locality  label  was  lost. 

EUPHROSYNE  Sav. 

Euphrosyne  triloba  Ehlers. 

Euphrosyne  triloba  Ehlers,  Annelids  of  the  Blake,  p.  31,  pi.  4. 

Collected  from  station  6098. 

CHLOEIA  Sav. 

Chloeia  euglochis  Ehlers. 

Chlocia  euglochis  Ehlers,  Annelids  of  the  Blake,  p.  18,  pi.  1,  figs.  1-8;  pi.  3,  figs.  1-4. 

Two  specimens  are  in  this  collection.  Eyes  not  so  nearly  fused  as  in  Ehlers’s  description.  Median 
and  paired  antennae  and  most  of  the  dorsal  cirri  are  of  a brilliant  violet  color. 

AMPHINOME  Brug. 

Amphinome  microcarunculata,  n.  sp. 

Body  of  single  specimen  incomplete,  only  anterior  36  segments  preserved.  Length  of  these,  38  mm. 
Breadth  of  head,  0.75  mm.  Body  rapidly  widens  to  twentieth  segment,  where  its  breadth  is  10  mm.; 
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from  here  it  narrows  again  rapidly;  thirty-second  segment,  5 mm.  wide.  Color  above,  seal-brown, 
shading  into  ashy  gray  anteriorly;  ventrally,  ashy  gray.  Setae  long,  very  fine,  white.  Caruncle 
small,  smooth,  not  extending  beyond  limits  of  head  lobe.  .Dorsal  setae  shorter  than  ventral.  Dorsal 
cirrus  arising  at  base  of  tuft  of  setae,  a little  behind  and  ventral  to  them.  Cirrus  about  three-fourths 
as  long  as  setae.  Ventral  ramus  with  a thick  fleshy  lip,  from  the  dorsal  edge  of  which  the  setae  arise. 
Ventral  cirrus  slender,  shorter  than  lip  of  ramus.  Two  tentacles  and  two  subtentacles  present,  the 
median  tentacle  having  been  lost.  (See  fig.  32.)  No  eyes  could  be  seen.  Mouth  surrounded  by  two 
segments,  the  posterior  lip  lying  in  the  interruption  of  median 
line  of  third  segment.  Gills  appear  first  on  eighth  segment,  as 
a single  filament,  attaining  their  full  size  about  segment  12. 

They  are  very  inconspicuous,  lying  behind  the  dorsal  cirrus, 
and  in  preserved  material  almost  completely  hidden  in  the  con- 
striction between  the  segments.  In  its  fully  developed  form 
each  gill  is  composed  of  a tuft  of  thick,  short  filaments. 

In  the  generic  description  of  Amphinome  (Kinberg;  Sven- 
ska.  Vetensk.  Akad.  Ofversigt,  vol.  14,  pp-  11  to  14,  1858)  it  is 
stated  that  the  gills  begin  on  segment  3.  In  the  absence  of  a 
median  tentacle  and  in  the  fact  that  the  gills  appear  first  on  the  ninth  segment,  this  specimen  differs 
from  the  generic  diagnosis.  I have  regarded  the  former  as  an  accident,  and  the  latter  as  not  of  suffi- 
cient importance  on  which  to  form  a new  genus. 

Collected  from  station  6070. 

Family  CHRYSOPETALID./E. 

BHAWANIA  Schmarda. 

Bhawania  goodei  Webster. 

Bhawania  goodei  Webster,  Annelida  from  Bermuda,  p.  308. 

A number  of  fragments,  lacking  both  head  and  tail,  seem  undoubtedly  to  belong  to  this  species, 
though  the  remaining  parts  differ  somewhat  from  Webster’s  description.  Dorsal  and  ventral  rami  of 
parapodia  separated  rather  more  widely  than  in  Webster’s  description.  Terminal  portion  of  ventral 
ramus  expanded  at  base  and  narrowing  rapidly  toward  apex.  Webster  figures  it  as  slender  and 
conical.  Dorsal  ramus  as  in  Webster’s  description.  Dorsal  palese  in  a row  extending  across  back,  the 
median  ones  bending  inward,  so  that  those  of  opposite  sides  overlap.  Set*  of  two  kinds.  Those  of 
dorsal  ramus  constricted  at  base,  like  dorsal  pale*,  and  for  inner  two-thirds  of  their  length  marked 
with  the  longitudinal  and  transverse  striations  characteristic  of  latter.  These  are  figured  by  Webster 
as  smooth,  with  sharp  point  and  broad  base. 

The  set*  of  the  dorsal  ramus  are  regarded  by  Johnson  (Proc.  Calif.  Acad.  Sci.,  vol.  1,  No.  5, 
p.  162)  as  a second  form  of  pale*,  and  are  one  of  the  characters  of  his  new  genus  Heteropale.  The  data 
in  my  possession  are  few,  but  from  what  I have  I am  inclined  to  believe  that  Johnson’s  Heteropale, 
should  be  discarded  in  favor  of  Schmarda’s  Bhawania.  In  the  shape  and  position  of  the  other  set*, 
these  specimens  agree  with  B.  goodei. 

Ehlers  (Annelids  of  the  Blake,  p.  34)  describes  fragments  of  a Chrysapetallid  in  which  the  pale* 
cover  the  back.  He  does  not  describe  any  other  details. 

Collected  from  Arroyo. 

Family  EUNICIDAi. 

EUNICE  Cuvier. 

Eunice  ornata  Andrews. 

Eunice  ornata  Andrews,  Annelida  Polychseta  of  Beaufort,  N.  C.,  Proc.  U.  S.  Nat.  Mus.,  vol.  14,  p.  284,  1891. 

Collected  from  stations  6080,  6079,  6073,  6092;  Mayaguez;  Ponce;  stations  6086,  6091;  and 
a female  with  eggs  from  Arroyo.  In  the  specimen  from  station  6092  the  gills  began  on  the  sixth  seg- 
ment, instead  of  the  fifth,  which,  according  to  Andrews,  is  the  normal. 


Fig.  32. — Head  of  Amphinome  microcarun- 
culata , x 8;  car.,  caruncle. 
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Eunice  denticulata  Webster. 

Eunice  denticulata  Webster,  Annelida  from  Bermuda,  Bull.  U.  S.  Nat.  Mus.  1884. 

Webster’s  specimens,  preserved  in  alcohol,  were  of  a yellowish  white  color.  One  in  this  collec- 
tion, preserved  in  formalin,  was  a dirty  white  through  most  of  the  body,  dorsal  surface  of  head  and 
anterior  segments  irregularly  marked  with  dark  green  blotches.  Gills  appear  as  single  filaments  on 
the  twenty-eighth  setigerous  segment.  Head  deeply  bilobed.  Tentacles  smooth,  equal,  about  twice 
as  long  as  the  head.  The  dorsal  ramus  of  the  parapodium  contains  comb-shaped  setae,  which  are  not 
described  by  Webster.  The  head  of  one  large  specimen  was  mottled  with  brown. 

Collected  from  stations  6065,  6079,  on  corals  at  Mayaguez,  and  from  Ensenada  Honda  (Culebra). 

Eunice  violacea-maculata  Fillers. 

Eunice  violacea-maculata  Ehlers,  Annelids  of  the  Blake,  p.  86,  pi.  24,  I,  figs.  11,  12;  pi.  25,  figs.  1-7. 

Two  long  transversely  banded  anal  cirri.  Collected  from  Ensenada  Honda  (Culebra),  and  from 
station  6079. 

Eunice  articulata  Ehlers. 

Eunice  articula  Ehlers,  Annelids  of  the  Blake,  p.  83,  pi.  24,  figs.  8,  9, 10. 

Gills  begin  on  the  third  setigerous  segment.  Ehlers  says  there  are  two  anal  cirri.  These  have 
four,  two  long,  articulated,  and  two  very  short  ones. 

From  Playa  de  Ponce  reef  was  collected  a specimen  superficially  very  unlike  Ehlers’ s description  of 
this  species,  but  agreeing  so  closely  in  most  characters  of  importance  that  I have  included  it  here. 
The  differences  are  possibly  sexual.  The  body  is  much  larger  and  broader.  General  color,  light 
brown.  Segments  3,  7,  8,  and  9 white.  A narrow  brown  band  at  the  base  of  each  segment  of  antennae 
and  cirri.  A smaller  specimen  from  station  137  shows  these  same  color  markings. 

Collected  from  stations  6065,  6098,  6096,  and  Playa  de  Ponce  reef. 

Eunice  siciliensis  Grube. 

Eunice  siciliensis  Ehlers,  Die  Borstemviirmer,  p.  353,  pi.  16.  (See  Ehlers’s  paper  for  references  to  previous  literature.) 

In  an  animal  of  350  segments  the  gills  appear  first  as  a simple  fold  on  segment  145.  Ehlers  says 
that  the  distinction  in  length  between  the  two  pairs  of  anal  cirri  is  not  great.  In  the  single  perfect 
specimen  in  this  collection  two  of  these  are  much  longer  than  the  other  two. 

Collected  from  station  6064,  Caballo  Blanco  reef,  and  Arroyo. 

Eunice  fucata  Ehlers. 

Eunice  fucata  Ehlers,  Annelids  of  the  Blake,  p.  91,  pi.  25,  figs.  8-20. 

Ehlers  does  not  mention  the  presence  of  anal  cirri.  In  one  of  these  there  are  two  long,  rather 
fleshy  cirri.  Collected  from  Arroyo,  Caballo  Blanco  reefs,  and  Boqueron  Bay. 

Eunice  auriculata,  n.  sp. 

Prostomium  bilobed,  each  lobe  triangular,  with  apex  pointing  forward.  (See  fig.  33. ) This  lobing 
is  much  more  prominent  on  the  ventral  face.  Tentacles  composed  of  a short  articulated  basal  portion 
and  a long,  smooth,  terminal  portion,  the  latter  tapering  gradually  to  the  end.  Median  antenna  very 
long,  reaching  back  to  the  eighteenth  segment.  Median  paired  antennae  half  as  long  as  unpaired. 
Outer  paired  antennae  about  half  as  long  as  median.  Peristomium  long  at  sides,  deeply  hollowed  in 
front,  so  that  median  length  is  scarcely  two-thirds  that  of  side.  Median  length  about  equal  to  three 
succeeding  segments.  Third  segment  about  equal  in  width  to  succeeding.  Nuchal  cirri  smooth, 
tapering  gradually'  from  a rather  thick  base  to  a sharply-pointed  apex.  Apex  reaching  a little 
beyond  front  border  of  peristomium.  The  body  gradually  narrows  to  the  fourth  segment,  and  from 
here  gradually  increases  in  width  to  about  the  tenth.  From  there  a gradual  decrease  again  as  far  as 
thirtieth.  Thirtieth  segment  a trifle  narrower  than  the  first.  Dorsal  cirri  very  large.  Branchiae 
begin  on  nineteenth  segment  as  a single  filament.  On  the  twenty-first  this  has  divided  into  two,  and 
at  about  the  twenty-seventh  it  divides  again.  They  never  become  very  complex. 

Anterior  parapodia  blunt,  with  anterior  and  posterior  lips,  the  former  a little  the  longer  and  with 
a rounded  lobe  at  its  apex.  (See  fig.  34.)  About  12  acicular  setae  in  the  dorsal  bundle  and  over  20 
setae  in  lower  bundle.  The  latter  with  long,  acute,  terminal  joint.  Ventral  cirrus  short  and  fleshy; 
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farther  back  the  parapodiura  becomes  more  pointed,  and  the  division  into  anterior  and  posterior  lips 
is  not  evident.  (See  fig.  35  of  forty-fifth  parapodium.)  A stout  dorsal  aciculum  and  three  smaller 
ventral  ones  bent  and  toothed  at  end.  Aciculae  extend  into  the  dorsal  cirrus  in  all  parapodia.  Ventral 
cirrus  stout  and  short  on  anterior  segments  (fig.  34);  very  small  on  posterior  ones  (fig.  35) . 

Setse  of  posterior  segments  of  three  kinds.  Some  like  those  of  anterior  segments.  In  addition, 
comb-shaped  setse  and  compound  setse,  with  short  toothed  terminal  joint.  (See  figs.  36a  and  365.) 
On  the  ventral  surface  of  the  dorsal  cirrus  is  a peculiar  rounded  lobe,  which  I suppose  must  be  a sense 


Figs.  33-366. — Eunice  auriculaia.  Fig.  33,  Head,  x 12.  Fig.  34,  Anterior  parapodium,  x 19; 
s.  org.,  sense  organ.  Fig.  35,  Forty-fifth  parapodium,  x 19.  Figs.  36a,  366,  Set®,  x 143. 


organ,  though  I have  not  yet  had  opportunity  for  a careful  study  of  it.  It  is  present,  though  very 
small,  on  the  first  segment,  and  becomes  very  prominent  farther  back.  (See  figs.  34  and  35,  s.  org. ) 
It  contains  no  pigment,  so  can  hardly  be  optical  in  function.  A more  complete  account  is  reserved  for 
a later  paper.1  No  eyes  could  be  discovered  on  the  alcoholic  material.  Jaws:  1,  long,  pointed;  2, 
right  4 to  5,  left  6;  3,  right  5,  left  5.  Dark  brown  spot  on  outer  ventral 
side  of  4. 

Color  light  brown.  The  posterior  segments  had  been  lost  in  all  the 
specimens.  The  animals  live  in  tubes  of  mud  with  thick  (2  mm.)  walls. 

Collected  from  stations  6066  and  6067. 

Eunice  culebra,  n.  sp. 

The  collection  includes  one  small  specimen  which  1 at  first  took  for 
a species  of  Nicidion.  Only  about  50  of  the  most  anterior  segments  were 
preserved;  the  most  posterior  show  a short  outgrowth  on  each  dorsal 
cirrus,  representing  a gill;  it  is  evidently  an  immature  Eunice.  Head 
deeply  bilobed,  with  a pair  of  eyes  near  bases  of  the  inner  paired  tenta- 
cles. Tentacles  slender,  unpaired,  three  times  as  long  as  head.  Median 
paired  three-fourths  as  long  as  head.  Outer  paired  a little  shorter  than 
median.  Tentacular  cirri  slender,  a little  over  half  as  long  as  buccal  cirrus. 

Parapodium  (see  fig.  37)  with  a single  stout  aciculum.  Dorsal  cirrus  long,  ventral  cirrus  short,  blunt, 
with  a swollen  base.  Ventral  setse  compound,  terminal  joint  with  a stout  tooth  behind  apex.  Dorsal 
sette  long,  curved,  pointed,  slightly  enlarged  near  the  end. 

I have  been  unable  to  identify  this  species,  and  have  given  it,  provisionally,  the  above  name. 

Collected  from  Ensenada  Honda,  Culebra. 


Fig.  37.— Parapodium  of  Eunice 
culebra , X 46. 


Eunice  rubra  Grube. 


Eunice  rubra  Grube,  Annuiata  Oerstediana,  1856-57,  p.  59.  Quoted  from  Ehlers,  Annel.  of  Blake,  p.  87,  pi.  26,  figs.  1-11. 

Specimens  very  immature,  but  agreeing  so  closely  with  this  species  in  structure  of  tentacles 
setae,  and  acicuke  that  I have  placed  them  here.  From  Arroyo,  Puerto  Real,  and  station  6085. 


1 Later  study  shows  that  this  organ  is  essentially  identical  in  structure  with  the  lateral  line  organs  described  by  Eisig 
in  the  Capitellidce.  (Fauna  u.  Flora  Golf  v.  Neapel,  xvi,  p.  76.) 


198 


BULLETIN  OF  THE  UNITED  STATES  FISH  COMMISSION. 


Eunice,  sp. 


Fragments  of  Eunice,  too  much  injured  for  identification,  were  collected  from  Arroyo;  stations 


LUMBRICONEREIS  (Blainville)  Ehlers. 
Lumbriconereis  parva-pedata,  n.  sp. 


Head  acute,  about  as  broad  as  long.  Dorsal  surface  marked  by  median  longitudinal  ridge.  No 
eyes.  (Fig.  38.)  First  two  segments  short  and  nearly  fused,  the  line  between  them  more  apparent  on 
the  side  than  elsewhere;  the  two  together  only  a little  longer  than  the  third.  Junctions  between 
anterior  segments  as  far  as  ninth  not  marked  by  any  prominent  constrictions.  From  the  ninth 
onward  these  intersegmental  constrictions  become  very  deep  and  the  segments  are  much  shorter,  not 
more  than  half  as  long  as  broad.  Width  of  body  increases  up  to  segment  10;  then  decreases  slowly  to 
segment  25;  from  here  the  diameter  is  nearly  uniform,  tapering  gradually  toward  posterior  end. 
Segments  behind  twenty-fifth  a little  longer  than  those  in  front. 


38. 


39. 


40. 


Figs.  38-40. — Lumbriconereis  parva-pedata.  Fig.  38,  Head,  x8.5.  Fig.  39,  Para- 
podium,  x 143.  Fig.  40,  Posterior  parapodium,  x 57. 


Fig.  41. — Head  of  Lumbricon- 
ereis floridana , x 18. 


Parapodium  of  first  segment  very  small,  forming  a mere  knob  on  side  of  segment.  Second  para- 
podium a little  longer,  containing  two  or  three  stout,  hooked  setse  (see  fig.  39),  and  two  (only  one 
shown  in  fig.  39)  long,  capillary  setse  with  broad,  striated  apex.  Parapodia  of  anterior  segments  too 
short  to  be  visible  from  a dorsal  view.  They  gradually  elongate  toward  posterior  end,  coming  into 
view  from  above  on  the  eighteenth  segment.  Parapodium  of  nineteenth  segment  (see  fig.  40)  has 
rounded  anterior  and  more  pointed  posterior  lips.  Four  dorsal  broad  capillary  setse  and  two  ventral 
stout  hooked  setse.  The  setse  of  most  of  posterior  segments  had  been  lost,  so  that  no  data  can  be 
given  concerning  any  variations  that  may  occur  among  them. 

Length,  200  mm.  Width  at  anterior  end,  2 mm. 

Color  in  alcohol,  light  yellow,  with  yellowish  brown  bands  crossing  many  of  the  segments. 
These  bands  are  very  irregularly  distributed  and  may  be  portions  of  the  color  of  the  living  animal 
which  had  not  been  entirely  extracted  by  the  alcohol. 

Collected  from  Ensenada  Honda,  Culebra. 


Lumbriconereis  floridana  Ehlers. 

Lumbriconereis  floridana  Ehlers,  Annelids  of  the  Blake,  p.  103,  pi.  30,  figs.  10  to  15. 

Collected  from  Boqueron  Bay  and  station  6065.  From  the  latter  locality  was  collected  the 


anterior  portion  of  another  specimen,  differing  from  Ehlers’s  diagnosis  in  the  more  pointed  head  lobe. 
(See  fig.  41.)  Since  it  agrees  in  other  respects,  I have  included  lit  in  this  same  species. 


Lumbriconereis  maculata,  n.  sp. 


Head  rounded,  a trifle  longer  than  broad,  as  long  as  following  three  segments.  Surface  uniformly 
convex,  with  al  >rupt  depression  at  posterior  margin.  No  eyes.  ( Fig.  42. ) First  segment  twice  as  long 
as  second.  First  nine  segments  about  five  times  as  broad  as  long.  Beginning  with  the  tenth  there  is 
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a marked  increase  m width  up  to  the  sixteenth.  (See  fig.  12.)  Sixteenth  and  later  segments  about 
eight  times  broader  than  long.  At  about  the  ninetieth  each  segment  becomes  longer  and  narrower. 
Middle  of  each  segment  marked  by  a transverse  sharp  ridge.  Intersegmental  constrictions  much  deeper 
in  posterior  than  in  anterior  segments. 

Anterior  parapodia  rather  short.  Beginning  with  the  second,  each  has  a noticeable  posterior  lip. 
Farther  back,  the  jiarapodia  are  nearly  twice  as  long  as  anteriorly,  but  with  essentially  similar  form. 
The  change  is  rather  abrupt,  occurring,  in  one  specimen  on  the  sixth,  in  the  other  on  seventh  segment. 
Distal  portion  of  setae  white,  as  seen  with  low  power,  in  sharp  contrast  to  darker  proximal  portion. 


Figs.  42-44. — Lumbriconereis  maculata.  Fig.  42,  Anterior  portion,  x 9.5.  Fig.  43,  Capillary 
seta,  x 55.  Fig.  44,  Uncinate  seta,  x 110. 


Setae  of  two  kinds.  Capillary  (see  fig.  43)  long,  curved,  with  marginal  expansion,  the  whole  deli- 
cately striated.  Setae  of  other  kind  with  stout,  terminal  hook  (see  fig.  44).  The  hook  with  four  small 
teeth  and  with  broad  lateral  expansion,  involving  the  entire  seta.  Both  forms  are  present  in  the  anterior 
segments.  At  about  segment  35  the  second  form  becomes  more  prominent,  and  at  segment  42  the 
capillary  setie  disappear.  The  others,  as  seen  under  low  power,  have  club-shaped  ends. 

Color  varies  from  chestnut  brown  on  the  posterior  segments  to  light  yellow  on  the  anterior.  Sur- 
face of  body,  especially  on  head  and  anterior  segments,  marked  with  irregular  spots  of  dark  brown. 

Neither  specimen  was  complete.  The  larger,  of  112  segments,  was  29  mm.  long.  The  head 
was  1 mm.  wide.  Body,  without  the  parapodia, 

2 mm.  at  the  widest  part. 

Collected  from  Puerto  Real. 

Lumbriconereis  bilabiata,  n.  sp. 

Head  elongated,  like  that  of  L.  floridana. 

(See  fig.  45. ) First  segment  longer  than  second. 

Succeeding  segments  of  uniform  breadth,  about 
eight  times  broader  than  long.  Anterior  para- 
podia with  rather  prominent  but  very  narrow 
posterior  lip.  Farther  back  a thicker  anterior 
lip,  nearly  as  long  as  the  posterior,  makes  its 
appearance.  (See  fig.  46  of  thirty-sixth  parapodium.)  The  aciculum  very  strong,  black.  Sebe  had 
nearly  all  been  lost.  Those  of  thirty-sixth  segment  were  as  figured.  Specimen  incomplete,  of  only 
57  anterior  segments. 

Length,  13  mm.  Greatest  breadth,  1 mm. 

Color,  a uniform  gray  brown.  Collected  from  station  6061. 

ARABELLA  (Grube)  Ehlers. 

Arabella  opalina  Verrill. 

Lumbriconereis  splendida  Leidy,  Marine  Invert.  Fauna  of  R.  I.  and  N.  J.,  p.  5,  1855. 

Lumbriconereis  opalina  Verrill,  Invert,  of  Vineyard  Sound,  Rept.  U.  S.  F.  C.  for  1872,  p.  594,  pi.  13,  figs.  69,  70,  1874. 
Arabella  opalina  Verrill,  Proc.  Ae.  Nat.  Sci.  Pliila.,  p.  299,  1878.  Webster  Annelida  Chaetopoda  of  Virginia  Coast,  p.  242. 

1879;  Annelida  Cbietopoda  of  New  Jersey,  p.  116,  1880;  Annelids  of  Provincetown,  Rept.  U.  S.  F.  C.  1884,  p.  721. 
Annelids  from  Bermuda,  Bull.  U.  S.  Nat.  Mus.  1884,  p.  321.  Andrews,  Annelida  Pol ych seta  of  Beaufort,  Proo. 
U.  S.  Nat.  Mus.,  vol.  14,  p.  288,  1891. 

Collected  from  Puerto  Real  and  Arroyo.  The  specimen  from  Arroyo  had  a transverse  row  of 
brown  spots  across  each  segment  of  the  posterior  end  of  body. 


ant 


Figs.  45,  46. — Lumbriconereis  bilabiata.  Fig.  45,  Head,  x 13. 
Fig.  46,  Thirty-sixth  parapodium;  ant.,  anterior  lip;  post., 
posterior  lip. 
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NICIDION  Kinberg. 

Nicidion  brevis  Ehlers. 

Nicidion  brevis  Ehlers,  Annelids  of  the  Blake,  p.  98,  pi.  28,  figs.  9-14;  pi.  29,  figs.  1 and  2. 

Collected  from  station  6085,  Mayaguez,  Puerto  Real,  Cabal lo  Blanco  reefs,  and  Ensenada  Honda, 
Culebra. 

LYSIDICE  Sav. 

Lysidice  sulcata,  n.  sp.1 

Head  deeply  bilobed  (fig.  47).  (L.  notata  Ehlers,  Annelids  of  Blake,  p.  100,  to  which  it  seems 

to  be  closely  related,  shows  no  trace  of  this  lobing. ) 

Tentacles  three,  middle  one  the  longest.  Eyes  dark 
brown,  just^outside  of  outer  antennae.  Roughly 
crescent-shaped,  posterior  end  of  crescent  the  larger. 

Peristomium  about  four  times  wider  than  long.  Sec- 
ond segment  about  half  as  long  as  buccal  and  slightly 
wider.  Successive  segments  widening  gradually  to 
the  sixth,  which  is  as  wide  as  greatest  width  of  body. 

Parapodia  first  appear  on  third  segment.  Anterior 
parapodium  uniramous,  with  dorsal  capillary  and 
ventral  jointed  sefae.  The  terminal  joint  short  and 
toothed  (fig.  47a).  A single  aciculum.  Posterior 
parapodia  with  two  aciculpe  and  comb-shaped  sefee 
(fig.  48).  In  other  respects  like  anterior  ones. 

The  specimen  was  incomplete,  having  lost  the 
posterior  end;  102  segments  present.  At  the  head 
the  animal  was  2 mm.  in  diameter;  length  23  mm. 

This  differs  from  L.  notata  in  the  cleft  condition  of  the  cephalic  lobe  and  in  the  presence  of  comb- 
shaped setse  on  posterior  parapodia.  Anterior  end  deep  reddish  brown  (in  formalin).  Cephalic  lobe 
and  tentacles  very  light  brown. 

Collected  from  reefs  at  Ponce  and  stations  6065  and  6079. 

Family  GLYCERIDE. 

GLYCERA  Sav. 

Glycera  abranchiata,  n.  sp. 

Head  of  usual  form,  narrow,  not  noticeably  segmented,  about  one-third  as  long  as  extended 
proboscis.  Four  delicate  tentacles.  Proboscis  smooth  at  base,  but  for 
greater  part  of  its  course  covered  with  minute  papillse;  at  end,  with  a row 
of  much  larger  papillse.  Four  strong,  black  teeth.  Segments  biannulate, 
increasing  gradually  in  width  up  to  about  the  twenty-fifth,  which  is  five 
times  broader  than  long.  From  here  the  body  gradually  decreases  in 
width,  that  of  posterior  segments  equaling  their  length.  Two  anal  cirri. 

The  parapodium  of  the  twenty-fifth  segment  is  equal  in  length  to  about 
one-fifth  of  the  diameter  of  the  body.  Those  of  the  posterior  end  of  the 
body  equal  in  length  to  whole  width  of  body.  The  anterior  end  of 
body  cream  color,  posterior  end  much  thinner  and  transparent.  Para- 
podium of  first  segment  very  small,  others  increasing  in  length  up  to 
the  twenty -seventh.  Each  (fig.  49)  with  two  rounded  posterior,  and  two 
much  longer,  pointed,  anterior,  lips.  The  ventral  cirrus  is  broad  with  an 
acute  apex;  dorsal  cirrus  small,  rounded,  situated  on  t he  body  wall.  A dorsal  and  a ventral  aciculum. 

1 Since  the  manuscript  for  this  paper  was  sent  to  the  printer,  I have  received  from  Professor  Verri  11  his  paper  on 
Additions  to  the  Turbellaria,  Nemertinea,  and  Annelida  of  the  Bermudas,  Trans.  Conn.  Acad.  Sci.,  vol.x,  pt.  2,  Nov.,  1900. 
This  paper  is  not  accompanied  by  figures,  but  from  the  descriptions  I am  inclined  to  believe  that  this  species  may  possibly 
be  identical  with  Verrill’s  Lysidice  bilobata. 


Fig.  49, — Parapodium  of  Glycera 
abranchiata.  d.  c.  and  v.  c.}  dor- 
sal and  ventral  cirri. 
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Setae  of  two  kinds.  Dorsal  ones  simple,  long,  smooth,  curving  gradually  to  an  acute  point. 
Ventral  ones  compound,  the  terminal  articulations  long,  tapering,  slightly  curved,  with  minute 
denticulations  on  their  concave  edge.  There  are  no  gills. 

Collected  from  Arroyo. 

Glycera  tesselata  G-rube. 

Glycera  tesselata  Grube,  Archiv.  f.  Naturgesch.  Jhrg.  29,  1863.  Quoted  from  Ehlers,  Die  Borstenwiirmer,  p.  655,  pi.  24,  figs. 

2,  9,  33,  and  34. 

Collected  from  stations  6055,  6066,  Ensenada  Honda  (Culebra),  Puerto  Real. 

GONIADA  Aud.  et  Milne-Ed. 

Goniada  oculata,  n.  sp. 

Head  of  ten  segments.  A pair  of  eyes  in  first  and  in  anterior  portion  of  eighth.  Tenth  segment- 
carrying  four  tentacles.  (Fig.  50.)  Basal  joint  of  tentacle  longer  than  tenth  segment  and  nearly  as 
great  in  diameter.  Terminal  joint  of  tentacle  small,  rounded.  Length  of  60  segments,  15  mm. ; width, 
1 mm.  Anterior  parapodia  uniramous,  with  rounded-flat  dorsal  and  ventral  cirri.  Dorsal  cirrus  a 
little  shorter  than  the  parapodium;  ventral  cirrus  somewhat  longer  (fig.  51).  At  about  the  thirty-sixth 
segment  the  dorsal  ramus  appears  (fig.  52).  This  is  small,  with  a very  few  stout  setss.  Setse  of  ventral 
ramus  compound  (fig.  53,  of  a lateral  seta).  Terminal  joint  of  medium  ones  much  shorter  than  those 
of  the  lateral.  Color,  light  brown.  On  ventral  surface  a red  spot  in  center  of  each  segment. 


Figs.  50-53. — Goniada  oculata.  Fig.  50,  Head,  x 26.  Fig.  51,  Parapodium,  x 100.  Fig.  52, 
Posterior  parapodium,  x 87.  Fig.  53,  Seta,  x 163. 


This  seems  closely  related  to  G.  gracilis  (Webster,  Annelids  of  Provincetown,  U.  S.  F.  C.  Rept,.  1881, 
p.  723.  Eone  gracilis  Verrill,  Invert,  of  Vineyard  Sound,  p.  596),  but  differs  in  having  antennae  with  two 
instead  of  three  articles,  in  greater  number  of  segments  in  the  head,  and  in  the  larger  size  of  the  eyes. 
Collected  from  station  6064. 


Family  ARICIIILE. 

ARICIA  Sav. 

Arieia  cirrata,  n.  sp. 

Head  acute,  without  eyes  (fig.  54) . Buccal  segment  as  long  as  first  two  segments.  Body  narrow 
anteriorly,  rapidly  widening  so  that  posterior  end  is  nearly  four  times  breadth  of  anterior.  Flat  dorsally, 
rounded  ventrally.  Dorsal  portion  of  first  sixteen  segments  with  very  broad  space  between  parapodia 
of  the  two  sides.  At  about  the  sixteenth  segment  this  space  becomes  very  much  narrower. 

Anterior  parapodia  small,  with  dorsal  bundle  of  long,  delicate,  toothed  setae  and  a ventral  vertical 
row  of  very  stout,  brown,  slightly  curved  setae.  A few  capillary,  like  the  dorsal  setae,  are  found  among 
these  (fig.  55).  Farther  back  this  ventral  row  is  replaced  by  a prominent,  cylindrical,  ventral  ramus 
(fig.  56).  In  one  specimen  this  change  occurred  on  the  seventeenth,  in  another  on  the  fourteenth, 
and  in  another  on  the  twentieth  setigerous  segment.  Both  rami  carry  long,  delicate,  capillary  setae, 
though  they  may  be  absent  from  the  ventral  ramus.  I believe  that  they  are  normally  present,  but 
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easily  break  away.  Farther  back  the  setae  in  each  ramus  become  very  much  stouter,  not  so  long,  have 
a brown  color  and  smooth  edges.  Dorsal  cirri  appear  first  on  third  setigerous  segment,  at  first  rather 
short  and  cylindrical,  increasing  rapidly  in  length  to  about  segment  16.  A curious  abnormality  is  the 
bifid  or  trifid  end  of  many  of  these  cirri  on  the  specimen  from  station  139  ( fig.  57) . Branchia  appear 
first  in  one  specimen  on  sixteenth  setigerous  segment;  in  another  on  twelfth  .setigerous  segment;  thev 
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Figs.  54-57. — Aricia  cirrata.  Fig.  54,  Head,  x 12.  Fig.  55,  Anterior  parapodium,  x 23.  Fig.  56,  Posterior  para- 
oodium,  x 26;  br.,  branchia.  Fig.  57,  Bifid  dorsal  cirrus  from  one  specimen  of  A.  cirrata , x 40. 

are  small  at  first,  gradually  increasing  in  size  up  to  the  twelfth,  which  is  full  size;  very  prominent, 
fiat,  with  acute  tips  (fig.  56,  br.). 

Color  in  places  bright  reddish  brown;  elsewhere,  yellowish  brown. 

Specimens  incomplete.  One  of  75  segments;  length,  50  mm.;  width,  3 mm.;  at  narrowest 
point,  2.5  mm.  Collected  from  stations  6061,  6066,  and  6067. 

ARICIDEA  Webster. 

Aricidea  alata,  n.  sp. 

Head  rounded,  smooth;  two  very  large,  irregularly  shaped  eyes.  Median  tentacle  straight, 
conical,  reaching  to  anterior  border  of  eye.  First  segment  with  parapodium.  On  the  second  the 
broad,  flat,  dorsal  cirrus  (“second  gill”)  becomes 
prominent,  and  from  the  third  on  these  are  very 
large,  covering  a large  part  of  the  back  (fig.  58). 

They  do  not  lie  flat  on  the  dorsal  surface,  but  are 
elevated  a little  above  it.  Beginning  with  the 
second  and  ending  with  the  thirty-first,  the  long, 
conical,  dorsal  gills  arise  from  the  dorsal  edge  just 
to  the  median  edge  of  the  dorsal  cirrus.  The  latter 
spread  out  like  broad  wings  on  either  side  of  the 
segment.  In  front  of  each  is  a row  of  stout,  golden 
yellow  setae  (fig.  58).  These  are  curved,  tapering 
gradually  to  a sharp  ap>ex,  and  marked  by  longi- 
tudinal striations  (fig.  59).  Ventral  ramus  with 
broad,  flat  posterior  lip  ( “ third  gill  ” ),  with  setae 
like  dorsal.  Toward  posterior  end  both  second 
and  third  gills  become  much  less  prominent,  and 
the  setae  are  fewer  in  number.  Large  hooked  setae 
appear  in  the  ventral  ramus  (fig.  60) . Throughout 
greater  part  of  body  a delicate  longitudinal  band  of  tissue  runs  along  the  side,  uniting  the  parapodia 
of  successive  fragments.  Color  white. 

A single  incomplete  specimen  of  54  segments.  Length,  24  mm.;  breadth,  1 mm.;  from  Arroyo. 


Figs.  58-60.— Aricidea  alata.  Fig.  58,  Anterior  end,  x 28. 
Fig.  59,  Capillary  seta  from  anterior  segment,  x 124. 
Fig.  60,  Uncinate  seta  from  posterior  segment,  x 143. 
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ANTHOSTOMA  Schmarda. 

Anthostoma  ramosum  Schmarda. 

Anlhostoma  ramosum  Schmarda,  Neue  Wirbellose  Thiere,  p.  62.  Webster,  Annelids  from  Bermuda,  p.  321. 

So  far  as  I can  tell  from  Schmarda’ s brief  description,  these  belong  to  his  species.  Head 
rounded,  almost  semicircular  in  form.  Proboscis  in  form  of  three  broad  plates,  one  much  larger  than 
the  other  two.  Each  much  subdivided,  colorless  at  base,  dark-brown  at  apex.  Body  very  much 
flattened  and  broad  back  to  segment  34,  with  very  short  gills,  leaving  more  than  half  the  dorsal  surface 
exposed.  At  about  thirty-fourth  segment  it  becomes  narrower,  looking  as  if  dorsal  surface  of  para- 
podium  had  rolled  upward,  and  the  gills  elongate  so  as  to  cover  whole  of  dorsal  surface.  The  gills 
begin  on  the  fourth  setigerous  segment. 

If  1 have  correctly  identified  this  specimen,  Schmarda’s  description  and  figure  of  the  parapodium 
applies  only  to  the  posterior  segments,  and  here  the  dorsal  gill  is  relatively  too  small  in  his  figure. 
Anteriorly  the  parapodia  contain  from  9 to  13  stout  setae.  Only  at  the  posterior  end  is  the  number 
as  low  as  4,  as  Schmarda  has  described. 

Collected  from  Arroyo  and  Boqueron  Bay. 

Anthostoma  latacapitata,  n.  sp. 

Head  nearly  four  times  broader  than  long,  anterior  edge  nearly  straight,  angles  rounded.  No 
eyes.  (Fig.  61).  First  segment  twice  as  wide  as  head,  second  segment  (first  setigerous)  a little  wider 
than  first,  and  succeeding  segments  of  equal  width  with  this,  back  to  segment  25.  Here  the  body 
narrows  very  slightly  and  remains  of  a uniform  width  throughout.  Setigerous  segments  as  far  as 
twenty-third  (fig.  62),  with  a broad  dorsal  cirrus  ( “second  gill”)  and  dorsal  bundle  of  long,  delicate 
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Figs.  61-65. — Anthostoma  latacapitata.  Fig.  61,  Anterior 
seta,  x 330.  Fig.  64,  Bifurcated  seta, 

setae,  each  with  numerous  fine  parallel  transverse  markings  (fig.  63).  A single  one  of  these  was 
bifurcated  at  end  (fig.  64) . On  ventral  ramus  a prominent  posterior  lip,  its  dorsal  angle  prolonged  into 
a conical  point  (fig.  62). ' This  lip  is  marked  off  posteriorly  by  a short  constriction  from  the  para- 
podium. Ventral  setae  very  numerous,  forming  a dense  comb-shaped  row.  Setae  stout,  narrowing 
rapidly  to  an  acute  point,  which  may  be  bent,  or  completely  curved  on  itself,  the  stem  marked  with 
numerous  transverse  lines  (fig.  65).  In  figure  of  parapodium  only  a few  of  these  are  represented. 

Dorsal  gills  begin  on  sixth  segment.  They  are  linear,  with  acute  ajiex.  Behind  twenty-third 
segment  the  ventral  row  of  setae  becomes  much  shorter,  and  throughout  the  greater  part  of  the  body 
the  posterior  lip  of  ventral  ramus  is  ovate  with  acute  tip.  Anterior  lip  more  prominent  than  anteriorly. 
Setae  of  ventral  ramus  of  two  kinds.  A few  (two)  blunt,  rounded,  hardly  reaching  beyond  apex  of 
anterior  lip,  and  ten  to  twelve  delicate,  long,  finely  toothed,  with  transverse  lines  like  those  of  anterior 
dorsal  setae.  Dorsal  cirrus  shaped  like  anterior  ones,  but  much  smaller,  and  dorsal  gill  proportion- 
ately much  larger  than  anteriorly.  Very  thick  at  base,  tapering  rapidly  to  -apex,  and  extending  for 
one-quarter  of  its  length  beyond  dorsal  cirrus.  In  the  preserved  specimen  these  dorsal  gills  are  bent 
backward  and  slightly  outward,  leaving  dorsal  surface  of  body  uncovered.  Proboscis  only  slightly 
protruded,  edges  of  protruded  portion  ramose. 
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Color,  light  brown  to  gray,  with  darker  spots  dorsally.  A large  dark  spot  in  front  of  dorsal  gill 
on  either  side. 

The  collection  contained  3 fragments  from  Hucares.  Two,  apparently  from  the  same  specimen, 
were  50  and  44  mm.  in  length.  Posterior  end  not  preserved.  Greatest  breadth  4 mm. 

Family  C1RRATULM. 

CIRRATULUS  Lam. 

Cirratulus  melacanthus  Grube. 

Cirratulus  melacanthus  Grube,  Die  Familie  der  Cirratuliden;  Bericht.  liber  die  Thatigkeit  der  Naturw.  Sect,  der  schlesischen 
Gesellsehaft  im  Jahre  1872,  p.  31.  Quoted  from  Ehiers,  Annelids  of  the  Blake,  p.  155. 

Head  segment  too  badly  mutilated  for  identification.  I have  identified  the  specimen  from 
the  structure  of  the  parapodium.  Collected  from  Guanica  Bay. 

Cirratulus  nigromaculata,  n.  sp. 

Body  short,  10  mm.  in  length,  rather  less  than  2 mm.  broad  in  widest  portion;  tapering  grad- 
ually toward  either  end,  anterior  end  much  more  blunt  than  posterior.  Head  rather  thick,  rounded, 
much  narrower  than  segments  immediately  behind  it  (fig.  66). 

Segments  very  short,  their  limits  difficult  to  make  out  in  con- 
tracted alcoholic  material.  Set*  in  two  bundles,  the  dorsal  rather 
longer  than  ventral,  all  very  delicate,  capillary,  and  difficult  to 
see.  From  the  fifth  or  sixth,  or  possibly  both,  the  dorsal  gills 
arise  on  either  side  (fig.  66).  These  are  long  and  thick,  nearly 
half  the  length  of  body.  There  are  at  least  four  on  a side,  more 
or  less  united  at  their, bases  (only  three  shown  in  the  figure).  At 
intervals  along  the  back  appear  the  much  more  delicate  lateral 
gills.  These  break  away  so  easily  that  it  is  impossible  to  say  how 
many  are  normally  present.  In  one  of  the  two  specimens  in  this 
collection  there  are  five,  the  last  arising  three-fourths  of  the 
distance  from  head  to  tail. 

Color,  ventrally  white,  with  a decided  brownish  tinge  dor- 
sally.  Whole  body  spotted  with  irregular  black  marks,  especially 
numerous  along  the  mid-dorsal  line.  The  dorsal  gills  are  white,  F,G-  66.— Anterior  portion  of  Cirratulus 

with  numerous  black  bands  (fig.  66).  The  lateral  gills  are  cov- 
ered with  minute  brown  spots,  except  for  a colorless  band  near  the  apex.  Extreme  tip  of  gill  brown. 

Collected  from  Ensenada  Honda,  Culebra, 

Cirratulus  elongatus,  n.  sp. 

Head  short,  conical  (fig.  67).  The  three  following  segments  smooth,  rather  long,  limits  between 
them  not  sharply  marked  off;  without  appendages.  Set*  begin  on  fourth  segment;  from  here  seg- 
ments increase  rapidly  in  width  up  to  tenth, 
and  from  there  decrease  in  width  for  a short 
distance,  then  remaining  of  uniform  breadth 
to  posterior  end.  No  eyes.  Lateral  gills  as 
long  delicate  cirri,  easily  broken  away;  only 
a very  few  remained  attached  in  the  single 
specimen  at  my  disposal.  After  about  the 
fiftieth  segment  the  body  becomes  very  thin- 
walled,  and  is  much  coiled.  Set*  in  two 
rows,  long,  delicate,  capillary  (fig.  67).  Color, 
yellowish  brown.  Gills  a darker  brown. 

Length  60  mm.  Breadth  at  widest,  portion, 

2 mm. ; at  narrowest,  1 mm. 

From  the  structure  of  the  gills  and 
arrangement  of  the  setae,  I have  included  this  specimen  provisionally  in  this  genus.  Too  many  of 
the  gills  had  been  lost  to  make  the  identification  positive. 

Collected  from  Ensenada  Honda,  Culebra. 


'is.  67. — Anterior  end  of  Cirratulus 
elonyatus,  x 23. 


a b c 

Figs.  68,  a,  b,  c—  Setae 
from  Phyllochsetopterus 
claperedii,  x 143. 
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Family  CMTOPTERIM. 

PHYLLOCH7ETOPTERUS  Grube. 

Phyllochsetopterus  claperedii  (?)  McIntosh. 

JPhyllochxtopterus  claperedii  McIntosh,  Challenger  Reports,  vol.  xii,  p.  374;  pi.  45,  figs.  9,  10,  10a,  11;  pi.  46,  fig.  1;  pi.  24a, 
figs.  1-5. 

Tubes  of  this  genus  were  included  in  this  collection,  and  a few  of  these  contained  fragments  of 
the  animals.  A single  specimen  retained  enough  of  the  anterior  segments  for  comparison  with 
McIntosh’s  description  of  this  species,  and  the  points  of  agreement  were  so  many  that  I«have  placed 
them  here,  though  it  is  not  impossible  that  specific  differences  would  be  found  if  complete  specimens 
were  available  for  comparison.  Figs.  68a,  686,  68c  show  characteristic  setee,  fig.  68a  showing  the 
dorsal,  and  fig.  68c  the  ventral  one,  fig.  686  being  intermediate  in  position  between  the  other  two.  The 
“tooth-like”  brown  spines  were  also  present. 

Collected  from  stations  6055  and  6075. 

Family  TEREBELUDtE. 

TEREBELLA  Malmgren. 

Terebella  annulifilis  Grube. 

Terebella  annulifilis  Grube,  Jahresberieht  der  Schles.  Gesellsch.  Natur.,  Sect,  fur  1871,  p.  49.  Quoted  from  Grube,  Annulata 
Semperiana,  p.  225,  pi.  13,  fig.  2,  1878. 

Collected  from  Ensenada  Honda,  Culebra;  Arroyo;  Ponce;  Mayaguez. 

Terebella  variegata  Grube. 

Terebella  variegata  Grube,  Monatsb.  d.  Berl.  Akad.,  1869.  Quoted  from  Grube,  Ann.  Semp.  p.  227,  pi.  13,  fig.  3,  1878. 

The  original  description  of  this  species  was  inaccessible  to  me.  It  apparently  conforms  to  the 
diagnosis  given  by  Grube,  loc.  cit. , second  reference.  Collected  from  Guanica  Bay  and  reef  at  Ponce. 

Terebella  turgidula  Ehlers. 

Terebella  turgidula  Ehlers,  Annelids  of  the  Blake,  p.  241,  pi.  52,  figs.  1-8. 

According  to  Ehlers,  this  differs  from  the  generic  description  in  having  18  bunches  of  capillary 
sette.  All  of  the  Porto  Rico  specimens,  which  agree  very  closely  in  other  respects  with  his  descrip- 
tion, have  17.  Gills  with  very  thick  stem,  branches  very  arborescent;  anterior  gill  largest,  the  next 
three-fourths  size  of  first,  the  third  very  small.  In  Ehlers’ s type  specimen  the  third  left  gill  was 
not  present.  In  a specimen  from  Playa  de  Ponce  the  first  right  gill  had  been  lost,  not  even  a scar 
showing  the  point  of  attachment  remaining.  It  either  had  not  developed  or  had  broken  away  so 
long  before  the  animal  was  killed  that  the  wound  had  entirely  healed.  I would  suggest  that  the  loss 
of  the  third  gill  in  Ehlers’ s type  specimen  is  a similar  individual  variation. 

Collected  from  Playa  de  Ponce  and  from  Ensenada  Honda,  Culebra. 

Terebella  sp. 

From  Mayaguez  Harbor  was  collected  the  posterior  portion  of  a Terebellid,  which,  on  account  of 
the  loss  of  the  head,  could  not  be  identified.  Posterior  segments  thin-walled,  much  swollen.  Color 
in  formalin,  a dark  purplish  brown. 

PHENACIA  Grube. 

* Phenacia  robusta  Grube. 

Phenacia  robusta  Grube,  Annulata  Semperiana,  p.  235,  pi.  12,  fig.  8. 

Grube’ s description  says  that  only  a very  narrow  space  separates  the  gill  filaments  of  the  two 
sides.  His  figure,  however,  shows  a considerable  space  between  the  bases  of  these  filaments.  The 
Porto  Rico  specimens  agree  in  this  respect  more  closely  with  his  figure  than  with  his  description. 
Shell  covered  with  numerous  flat  calcareous  plates.  (Bryozoa  skeletons.) 

Collected  from  Puerto  Real;  station  6065,  Boqueron  Bay.  From  another  bottle  the  locality  label 
was  lost  in  transferring. 
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THELEPUS  Malmgren. 

Thelepus  crassibranchiatus,  n.  sp. 

Head  not  especially  prominent,  with  row  of  very  numerous  eye-spots  just  under  the  lobe  of  its 
disk  (fig.  69).  Tentacles  very  thick,  about  as  long  as  first  ten  body  segments.  Four  on  a side.  Branchiae 
in  two  transverse  rows  on  second  and  third  seg- 
ments (counting  the  head  as  first).  Those  of 
second  segment  five  straight  thick  filaments  in  a 
transverse  row  on  either  side,  more  or  less  fused  at 
their  bases  (Jig.  70).  Branchiae  of  third  segment- 
similar  to  those  of  second,  but  each  composed  of 
only  three  filaments  on  a side,  filaments  more 
delicate  and  not  more  than  three-fourths  as  long 
as  anterior  gills.  Capillary  setae  begin  on  third, 
uncinate  on  fifth  segment.  Posterior  portion  of 
body  broken,  but  apparently  both  kinds  of  setae 
are  present  on  all  segments.  Uncinate  setae  with 
one  strong  terminal  tooth  and  two  laterally  placed  smaller  teeth  (fig.  71).  On  the  thorax  each  segment 
is  marked  with  parallel  lines,  forming  a rectangular  plate  (fig.  69). 

Family  AMPHARETIILE. 

AMPHICTEIS  Grube. 

Amphicteis  nasuta  Ehlers. 

Amphicteis  nasuta  Ehlers,  Annelids  of  the  Blake,  p.232,  pi.  49,  figs.  1-6.  (Ehlers’s  plate  is  labeled  “ Ampharete.”  From  the 
context,  this  is  evidently  a misprint. ) 

A single  specimen,  labeled  “Sta.  6055,  Aguadilla,”  evidently  of  this  species,  though  the  charac- 
teristic palese  of  the  second  segment  had  been  lost.  Only  the  14  anterior  segments  were  preserved. 

Family  AMPHICTENIDAi. 

PECTINARIA  Lam. 

Pectinaria  gouldii  Verrill. 

Cistenides  gouldii  Verrill,  Invert,  of  Vineyard  Sound,  p.  612,  pi.  17,  figs.  87,  87a. 

Pectinaria  belgica  Gould,  Invert,  of  Mass.,  1841,  p.  7. 

P.  auricoma  (Grube)  Leidy,  Invert.  Fauna  of  Coasts  of  R.  I.  and  N.  J.,  1855. 

P.  groenlandica  (Grube)  Stimpson,  Marine  Invert.  Fauna  of  Grand  Manan,  Smithsonian  Contributions,  vol.  6,  1854. 
Cistenides  gouldii  Webster,  Annelida  Chsetopoda  from  Provincetown. 

Pectinaria  gouldii  Verrill,  New  England  Annelida,  pt.  1,  p.  287,  U.  S.  F.  C.  Rept.  for  1880,  p.  731.  Andrews,  Annelids  from 
Beaufort,  N.  C.,  p.  297. 

These  are  larger  than  the  specimens  described  by  Verrill,  reaching  a length  of  64  mm.  From 
Ensenada  Honda,  Culebra,  and  station  6055. 

Family  CAPITELLM. 

DASYBRANCHUS  Grube. 

Dasybranchus  umbrinus  Grube. 

Dasybranchus  umbrinus  Grube,  Annulata  Semperiana,  p.  189. 

Collected  from  stations  6061,  6062,  6066,  and  Boqueron  Bay.  v 

Dasybranchus  lunulatus  Ehlers. 

Dasybranchus  lunulatus  Ehlers,  Annelids  of  the  Blake,  p.  174,  pi.  45,  figs.  5 to  9. 

Collected  from  Puerto  Real  and  Arroyo. 

With  these  I have  included,  rather  doubtfully,  two  small  specimens  from  station  6061  and  one 
from  station  6055,  which  seem  to  me  to  be  probably  the  young  of  this  species.  They  differ  from 
Ehlers’  diagnosis  in  that  16  segments  bear  capillary  setse,  the  last  three,  however,  being  very  delicate. 


69 


Figs.  69-71.— Thelepus  crassibranchiatus.  Fig.  69,  Anterior 
portion,  x 20;  e.  s.,eye  spots.  Fig.  70,  Branchia  of  second 
segment,  x 13.  Fig.  71,  Uncinate  seta,  x 428. 
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Basy  branches  rectus,  n.  sp. 

Anterior  portion  of  13  segments,  the  first  entire;  the  second  biannulated  below,  the  rest  distinctly 
biannulated  above  and  below  (fig.  72).  Cephalic  lobe  triangular  (not  shown  in  figure),  with  blunt 
point,  and  on  either  side  a dark  patch  composed,  as  seen,  under  high  power,  of  a great  many  irregu- 
larly shaped  pigment  spots.  (Eyes. ) Second  segment  about  six  times  broader  than  long.  Beginning 
with  the  second  and  extending  to  and  including  the  thirteenth,  each  segment  has  four  bundles  of  set*. 
Seta  bundle  very  short,  white,  arising  from  the  groove  which  divides  the  segment  into  annuli,  and 
with  a dark  pigment  patch  at  base.  Setae  ex- 
tremely delicate,  needle-shaped.  Anterior  seg- 
ments increase  in  size  up  to  the  fifth  and  then 
slowly  decrease  in  diameter  to  the  fourteenth. 

Dorsal  surface  of  first  five  segments  divided  by 
anastomosing  lines  into  numerous  small,  hex- 
agonal or  pentagonal  areas.  Pharynx  thin- 
walled,  with  numerous  delicate  papillae.  Second 
portion  of  body  slightly  wider  than  segments 
11-13  (fig.  72).  Tori  rather  prominent,  meeting  ventrally,  but  with  a considerable  space  between 
their  dorsal  ends.  Dorsal  wall  of  segment  between  tori  rather  thin  and  protruding.  This  becomes 
more  noticeable  farther  back,  where  the  whole  wall  is  very  transparent  and  thin,  and  the  intestinal 
contents  are  easily  seen  through  it.  Anterior  portion  of  body  is  much  straighter  than  in  other 
species,  and  there  are  not  so  great  differences  in  the  digmeter  of  different  segments.  Uncini  awl- 
shaped,  slightly  curved  at  end  and  sharp.  Not  toothed. 

Collected  from  stations  6055,  6061,  and  Ensenada  Honda,  Culebra. 

Family  OPHEUID^. 

AMMOTRYPANE  Rathke. 

Ammotrypane  fimbriata  Verrill. 

Ammotrypane ftmbricita  Verrill,  Invertebrates  of  Vineyard  Sound,  p.  604,  pi.  15,  fig.  79. 

The  eyes  described  by  Verrill  were  not  to  be  seen  in  these  specimens,  but  in  other  respects  they 
agreed  with  his  description.  Collected  from  Ensenada  Honda,  Culebra,  and  from  stations  6093, 
6092,  6096,  and  6098. 

Family  MALDANIDtE. 

CLYMENELLA  Verrill. 

Clymenella  torquata  Verrill. 

Clymene  torquatus  Leidy,  Marine  Invert.  Fauna  of  R.  I.  and  N.  J.,  p.  14;  Jour.  Acad.  Nat.  Sci.  Phila.,  2d  ser.,  vol.  3,  p.  146. 
Clymenella  torquata  Verrill,  Invert,  of  Vineyard  Sound,  p.  608,  pi.  14,  figs.  71-73.  Webster,  Annel.  Chset.  Virginia  Coast,  p.  28. 

Annelida  Chset.  Provincetown,  U.  S.  F.  C.  Rept.  1881,  p.  731.  Andrews,  Annelida  Polycbseta  of  Beaufort,  p.  294. 

An  incomplete  specimen,  lacking  the  anterior  end,  from  Playa  de  Ponce  Reef,  and  an  anal  funnel 
from  station  6055. 

CLYMENE  Sav. 

Clymene  cirrata  Ehlers. 

Clymene  cirrata  Ehlers,  Annelids  of  the  Blake,  p.  182,  pi.  46,  figs.  10  to  13. 

Four  incomplete  specimens,  all  with  the  posterior  ends  lost,  were  collected  from  station  6055 

Clymene  cingulata  Ehlers. 

Clymene  cingulata  Ehlers,  Annelids  of  the  Blake,  p.  85,  pi.  47,  figs.  2 to  5. 

Collected  from  station  6069.  Another  from  station  6068,  marked  “water  haul,  dredge  fouled,” 
very  poorly  preserved  and  lacking  both  head  and  tail  segments,  is  probably  of  this  species. 

Two  small  specimens,  marked  “Aguadilla,  6055,”  agree  with  the  above  in  the  shape  of  the  head, 
but  lack  the  collar  on  the  fourth  segment,  and  the  teeth  of  the  uncinate  set*  are  much  less  developed. 
From  their  small  size  I have  considered  them  immature  specimens  of  C.  cingulata. 

Clymene  sp. 

Fragments  of  a specimen  of  this  genus,  of  a different  species  from  the  above,  but  too  much  injured 
for  identification,  were  collected  from  Ensenada  Honda,  Culebra. 


Fig.  72. — Anterior  portion  of  Dasybranchus  rectus,  x 4. 
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Family  CHLORAEMIDtE. 

STYLAROIDES  Claparede. 

Stylaroides  glabra,  n.  sp. 

A single  specimen,  to  which  1 have  given  the  above  specific  name,  was  collected  at  station  6066 
The  head  had  been  more  or  less  mutilated.  An  outline  drawing 
of  its  present  appearance  is  given  in  fig.  73.  The  proboscis  had 
been  broken  away  before  the  drawing  could  be  made,  and  is 
drawn  to  twice  the  same  scale  as  the  rest  in  fig.  74.  It  is  thick, 
with  sides  much  wrinkled  and  folded  over.  Sette  of  first  three 
segments  long,  reaching  beyond  head.  Apparently  a greater 
number  of  setse  on  first  than  on  succeeding  segments,  but  so 
many  of  the  latter  were  broken  that  this  is  difficult  to  determine. 

On  second  and  succeeding  segments  dorsal  and  ventral  setae 
bundles  are  separated  by  a considerable  space.  Dorsal  setae  much 
smaller  than  ventral.  All  setae  marked  with  transverse  lines. 

(See  fig.  75.)  Body  covered,  except  toward  the  posterior  end, 
with  a thin,  transparent  shell,  in  which  are  embedded  numer- 
ous fine  grains  of  sand.  Anteriorly  the  surface  of  body  is  smooth, 
light  brown  in  color.  Posteriorly  the  portion  not  covered  by 
the  shell  is  rougher  and  marked  by  brownish  lines,  but  no „ 
papillae.  Dorsal  cirrus  of  anterior  parapodia  short,  acute;  of 
posterior  ones,  long,  club-shaped. 

Length,  28  mm.  Width  in  widest  part,  2 mm,  tapering  slightly  toward  head  and  tail. 

SIPHONOSTOMUM  Otto. 

Siphonostomum  cariboum  Grube. 

Siphonostomum  cariboum  Grube,  Annulata  Oerstediana,  1858,  p.  108.  Quoted  from  Ehlers,  Annelids  of  the  Blake,  p.  158, 
pi.  42,  figs.  6-9. 

Collected  from  Ensenada  Honda  (Culebra),  and  from  stations  6062  and  6063. 


4.  75. 

Figs.  73-75.  Stylaroides  glabra. — Fig.  73, 
Anterior  portion,  x 12.  Fig.  74,  Pro- 
boscis. Fig.  75,  Seta  very  highly  mag- 
nified. 


Family  SABELLIDTE. 

SABELLA  (L.)  Malmgren. 

Sabella  spectabilis  Grube. 

Sabella  spectabilis  Grube,  Annulata  Semperiana,  p.  253,  pi.  14,  fig.  4. 

In  the  main  features  of  size,  structure,  and  color,  these  agree  with  Grube’ s description.  Minor 
differences  are  these:  Grube  says  that  the  first  shield  has  an  incision  on  its  anterior  edge,  that  the 
capillary  set*  are  shorter  toward  posterior  end,  and  that  gill  filaments  are  present  as  far  as  the  extreme 
end  of  the  gill.  Grube  gives  no  figures  of  the  tip  of  the  gills,  and  I am  not  certain  from  his  description 
whether  in  the  last  point  his  specimens  really  differ  from  those  I have.  In  the  other  features  they  do 
not  agree.  The  tentacles  are  relatively  longer,  also,  than  in  Grube’ s specimens.  Since,  however,  they 
agree  in  other  respects,  I have  assigned  them  to  Grube’ s species.  Tube  of  parchment-like  material,  the 
upper  end  covered  with  fine  mud. 

Collected  from  Ponce,  Boqueron  Bay,  reef  at  Ponce,  Mayaguez,  Guanica  Bay,  and  Hucares. 
Sabella  melanostig-ma  Schmarda. 

Sabella melanostigma  Schmarda,  Neue  Wirbellose  Thiere,  p.  36,  pi.  32,  fig.  190;  Ehlers,  Annelids  of  the  Blake,  p.  263. 

Specimens  of  this  species  very  numerous  in  this  collection.  The  thoracic  segments  number  from 
12  to  15.  Ehlers  says  there  are  always  15.  This  variation  does  not  seem  to  be  due  to  age  differences, 
as  the  largest  do  not  always  have  the  most  segments.  Two  to  five  pairs  of  eyes  on  tentacles. 

Collected  from  Ponce,  Guanica  Bay,  reef  at  Ponce,  Boqueron  Bay,  and  Ensenada  Honda,  Culebra. 
A tube  from  station  6051. 
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PROTULIDES  Webster. 

Protulides  elegans  Webster. 

Prutulides  elegans  Webster,  Annelida  from  Bermuda,  p.  325;  Andrews,  Annelida  from  Beaufort,  p.  29!). 

These  agree  with  Webster’s  description  in  ever)'  respect  except  color.  The  basal  portion  of  the 
branchiae  is  purple  to  beyond  their  uniting  membrane.  The  dorsal  surface  of  each  filament  is  light 
purple.  An  occasional  pinna  deep  purple.  About  25  eye-spots  on  either  side  of  each  filament,  extend- 
ing over  half  of  their  free  extremity.  General  body  color  light  brown.  A ventral  dark  band,  about 
one-fourth  of  the  whole  width  of  body,  extends  from  extreme  posterior  end  to  about  the  fifth  or  sixth 
thoracic  segment. 

From  Guanica  Bay,  Ensenada  Honda  (Culebra),  Mayaguez,  station  0085,  reef  at  Ponce,  Caballo 
Blanco  Reef. 

DASYCHONE  Sars. 


Dasychone  ponce,  n.  sp. 

This  is  apparently  closely  related  to  D.  conspersci  (Elders,  Annelids  of  the  Blake,  p.  260,  pi.  54, 
figs.  1-6),  but  differs  from  it  in  the  greater  number  of  branchise,  the  lack  of  regularity  in  shape  and 
distribution  of  color  spots,  and  in  absence  of  a ventral 
compressed  area.  Gills  very  much  coiled,  the  most 
ventrally  placed  filament  very  short,  scarcely  1 mm. 
long;  following  filaments  increase  gradually  in  length  up 
to  the  tenth,  which  is  as  long  as  the  rest  of  the  filaments, 
approximately  13  mm.  long;  42  filaments  on  a side.  In- 
closed by  the  branchise  are  the  two  tentacles,  about  5 
mm.  long.  Branchise  united  by  a basal  membrane  for  2 
mm.  of  their  length.  Basal  portion  of  branchia  where 
united  by  the  membrane,  brown;  membrane  itself,  white. 

Free  portion  of  branchia  white,  crossed  by  dark  bands; 

13  to  15  eye-spots  on  each  filament;  a variable  number  of 
dorsal  appendices  on  each  filament.  Some  individuals 
have  two  pairs  of  these  dorsal  appendices  much  larger 
than  the  rest.  This  does  not  appear  in  all  specimens. 

Terminal  portion  of  filament  smooth.  Collar  with  two 
triangular  lobes  projecting  anteriorly  on  ventral  surface 
(fig.  76).  Inner  surface  of  these  lobes  marked  with 
irregular  blotches  of  brown.  The  general  color  of  collar 
brown,  with  white  border.  Collar  incomplete  dorsally, 

ending  by  rounded  lobe  just  above  dorsal  seta  bundle.  Body  rounded  dorsally,  flattened  ventrally. 
General  color  light  brown,  with  numerous  irregularly  arranged  dark-brown  blotches.  A dark-brown 
patch  along  the  ventral  surface  of  the  abdomen,  in  the  center  of  which  the  light  fiecal  groove  is 
prominent.  (Fig.  76  fg.) 

Thorax  with  ventral  shields  (fig.  76).  First  the  widest  and  narrowing  gradually  to  third;  from 
here,  of  uniform  width  backward.  First  segment  with  setae  placed  far  dorsally.  Uncinate  sette 
appear  first  on  second  segment,  where  the  row  of  these  is  longest,  and  gradually  narrowing  to  eighth. 
Uncinate  setae  become  dorsally  placed  on  ninth  segment  and  continue  to  posterior  end  of  body.  A 
large  irregularly  shaped  brown  spot  between  the  uncinate  and  the  capillary  setae  on  each  segment. 
Capillary  setae  long,  with  expansion  near  end  (fig.  77).  Uncini  stout,  with  large  terminal  and  smaller 
dorsal  tooth  (fig.  78).  Length  of  body,  30  mm.  Width  of  thorax,  5 mm.  Body  nearly  of  uniform 
width  throughout,  tapering  rapidly  at  posterior  end.  Tube  very  thin,  delicate,  paper-like  in  texture; 
color,  light  brown.  At  upper  end  covered  with  fine  gray  mud. 

Collected  from  Ponce,  Boqueron  Bay,  Arroyo,  Playa  de  Ponce  Reef,  Mayaguez,  reef  near  Ponce. 


Figs.  76-78,  Dasychone  ponce. — Fig.  7G.  Anterior  por- 
tion, x 5;  fg.,  fseeal  groove.  Fig.  77,  Capillary 
seta,  x 50.  Fig.  78,  Uncinate  seta,  x 143. 
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Family  SERPULIILE. 

EUFOMATUS  Phil. 

Eupomatus  parvus,  n.  sp. 

In  this  species  I have  placed  provisionally  a few  small  specimens  found  on  Bryozoa  skeletons 
from  Boqueron  Bay  and  station  6062.  It  is  not  improbable  that  they  are  immature  specimens  of  some 
species  already  described.  They  are  very  small.  Length  of  body,  6 mm.  Branchiae,  2 mm.  Opercu- 
lum and  stalk,  3 mm.  Eight  bran chi*  on  a side,  with  a rudimentary  pseudoperculum  opposite  func- 
tional one.  Branchiae  colorless,  without  pinnae  at  tip.  Stalk  of  operculum  smooth.  About  30  spines 
around  edge  of  operculum.  From  upper  surface  of  latter  arise  8 long  spines.  These  are  enlarged  at 
the  base,  curved  and  sharp  at  the  end.  At  end  each  has  sharp  spines.  (Figs.  79  from  the  side,  80 
from  rear. ) Dorsal  setae  of  thorax  like  E.  uncincilus.  ( Ehlers,  Annelids  of  the  Blake,  p.  285. ) 

Both  Ehlers  and  Schmarda  (Neue  Wirbellose  Thiere,  p.  29)  describe  in  Eupomatus  abdominal 
setae  with  comb-shaped  expanded  ends.  There  are  none  of  these  in  E.  parvus.  Abdominal  setae  very 
long,  acicular;  7 thoracic  segments;  about  45  abdominal  segments.  Tori  of  anterior  segments  long,  of 
posterior  ones  shorter.  Uncini  like  those  of  E.  uncinatus. 

This  species  differs  from  E.  uncinatus  in  the  structure  of  its 
operculum,  in  number  of  branchiae  ( E.  uncinatus,  according  to  Ehlers, 
has  18  on  a side),  and  in  absence  of  comb-shapecl  abdominal  setae. 

VERMILIA  (Lam.)  Phil. 

Vermilia  annulata  Schmarda. 

Verm-ilia  annulata  Schmarda,  Neue  Wirbellose  Thiere,  p.  28,  pi.  21,  fig.  176.  Ehlers, 

Annelids  of  the  Blake,  p.  308,  pi.  58,  figs.  12-16;  pi.  59,  figs.  1-3. 

An  empty  shell;  collected  from  station  6064. 

POMATOSTEGUS  Schm. 

Pomatostegus  stellatus  Abildgaard. 

Terebella  stellatus  Abildgaard,  Schriften  der  Gesellschaft  Naturforsch.  Freunde 
zu  Berlin,  Bd.  9,  1789,  p.  142. 

Pomatostegus  stellatus  Morch,  Revisio  critica  a.  a.  o.,  p.  50. 

Above  references  quoted  from  Ehlers,  Annelids  of  the  Blake,  p.  296. 

Ehlers  says  the  operculum  consists  of  four  circular  plates,  while  the  end  of  the  stalk  which  projects 
above  the  last  plate  bears  a crown  of  little  hook-shaped  teeth.  As  Grube  has  pointed  out  (Annulata 
Semperiana,  p.  272),  each  of  these  opercular  plates  is  situated  on  a basal  star-shaped  plate,  the  attach- 
ment being  so  close  that  the  basal  piece  is  difficult  to  see.  If,  however,  the  terminal  plate  be  pulled 
off,  its  stalk  of  attachment  will  show,  on  its  end,  this  smaller  star-shaped  piece.  The  specimens  from 
Porto  Rico  had  one,  three,  and  live  of  these  plates  on  the  operculum.  Evidently  the  reduced  number 
is  due  simply  to  the  loss  of  plates  originally  present,  and  the  star-shaped  termination  is  merely  the  basal 
piece  of  a plate  that  has  pulled  off. 

.Collected  from  station  6076,  Caballo  Blanco  Reef,  Guanica  Bay,  Ensenada  Honda  (Culebra). 

Family  HERMELLID7E. 

Hermella  varians,  n.  sp. 

Apparently  very  closely  related  to  II.  bicornis  (Schmarda,  Neue  Wirbellose  Thiere,  p.  24,  pi.  20, 
figs.  173a,  173,  1735),  with  which  it  agrees  in  the  shape  of  the  head,  in  the  number  and  arrangement  of 
the  outer  pale*  (about  thirty  on  a side),  in  the  possession  of  twelve  lappets  on  either  side,  just  below 
the  circle  of  outer  pale*,  and  in  the  pair  of  jaw-like  spines  on  the  dorsal  surface  of  the  head.  These 
spines  are  dark  brown,  stouter,  and  more  jaw  -like  than  in  II.  bicornis,  and  the  inner  pale*  are  much 
less  numerous,  only  four  on  a side.  The  outer  pale*  are  not  toothed,  but  are  broad  flat  plates  showing 
longitudinal  striations  under  high  power.  Pale*  of  body  segments  with  broad,  flat  end,  with  entire 
margin  and  end  irregularly  serrated.  Set*  of  ventral  bundle  of  two  kinds,  one  long,  entire,  very 
delicate,  the  other  with  toothed  edges  (fig.  81).  Tentacles  not  very  numerous;  one  on  either  side  very 
much  larger  and  longer  than  the  rest.  The  specimen  was  badly  preserved,  only  the  head  and  a few' 
anterior  segments  remaining.  The  color  had  all  been  lost  (formalin)  except  a small  purple  brown 
spot  on  the  ventral  surface  of  one  of  the  anterior  segments. 

Collected  from  station  6067. 


79.  80.  81. 


Fig.  79. — Spine  from  operculum  of 
Eupomatus  p>arvus,  seen  from  side, 
X 30. 

Fig.  80. — Same,  seen  from  rear,  x 30. 
Fig.  81. — Seta  of  Hermella  varians, 
X 600. 
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By  J.  PERCY  MOORE, 

Instructor  in  Zoology , University  of  Pennsylvania. 


The  material  under  consideration  was  collected  by  the  expedition  sent  with  the 
steamer  Fish  Hawk  to  Porto  Rico  in  the  winter  of  1898-99,  under  the  auspices  of 
the  United  States  Fish  Commission. 

The  leech  fauna  of  the  West  India  Islands  is  very  imperfectly  known  and  no 
fresh- water  forms  have  hitherto  been  described  from  the  island  of  Porto  Rico.  Con- 
sequently the  two  species  composing1  this  collection  both  prove  to  be  novelties.  One 
certainly  has  and  probably  both  have  a much  wider  distribution. 

HIRUDIN  ARIA  Whitman  (=  PCECILOBDELLA  Blanchard  (’93)  subgenus). 

Hirudinaria  was  established  by  Whitman  (’86,  p.  373)  for  the  Hirudo  javanica  of  Wahlberg,  the 
generic  characters  assigned  being  the  large  size  of  the  posterior  sucker,  together  with  the  long  interval 
(7a-  rings)  separating  the  male  and  female  genital  orifices.  The  great  increase  in  our  knowledge  of  the 
species  of  leeches,  which  we  owe  so  largely  to  the  labors  of  Blanchard  during  the  last  ten  years,  has 
rendered  such  characters,  when  taken  alone,  unavailable  for  generic'  distinctions.  Accordingly  Blanchard 
( ’97 ) has  discarded  Hirudinaria  and  has  referred  the  type  species  to  his  subgenus  Pcecilobdella  of  the  genus 
Linmatis.  Pcecilobdella  appears  to  stand  for  a very  natural  assemblage  of  forms  typified  by  Hirudo 
granulosa , Sav.  and  especially  characterized  by  the  very  striking  and  constant  color  pattern,  which  is 
similar  in  all  of  the  species  included  by  its  author.  The  described  species  have  hitherto  been  known 
only  from  the  tropical  and  subtropical  East  Indian  islands  and  Indo-China.  Blanchard  has  indeed 
mentioned,  but  without  characterizing,  a species  from  the  island  of  Martinique.1 

The  leech  described  below  under  the  name  of  Hirudinaria  blanchardi  maybe  the  Martinique  species. 
It  has  the  typical  color  pattern  of  Pcecilobdella  and  resembles  Hirudinaria  javanica.  very  closely  in 
almost  all  important  features  of  external  organization,  but  the  sex  pores  are  separated  by  but  five  rings. 
I have  dissected  H.  blanchardi  and  find,  among  other  peculiarities  of  the  reproductive  organs  (pi.  12, 
fig.  7),  that  the  vagina  and  the  common  oviduct  open  separately  into  the  female  bursa  (pi.  12,  fig.  9). 
Professor  Whitman  has  very  generously  placed  at  my  disposal  for  dissection  one  of  his  specimens  of 
II.  javanica,  in  which  the  female  organs,  though  less  mature,  present  the  same  peculiarity. 

The  female  organs  of  Limnatis nilotica  (the  type  species)  have  been  figured  by  Moquin-Tandon  (’46) 
and  Leuckart  (’94).  In  this  species  the  common  oviduct  opens  into  the  vagina,  the  mouth  of  which, 
therefore,  becomes  the  only  internal  opening  into  the  bursa,  as  in  Hirudo,  etc.  On  the  other  hand,  L. 
nilotica  resembles  II.  javanica  in  the  numerous  small  uniserial  denticles  and  the  papillae 'which  are  found 
on  the  sides  of  the  jaws.  Limnatis,  as  understood  by  Blanchard,  is  naturally  divided  by  the  character  of 
the  female  reproductive  organs  into  two  genera,  the  one  typified  by  I.  nilotica,  the  other  by  II.  javanica. 
The  latter  is  the  Pcecilobdella  group  and  will  probably  be  found  to  include  all  of  the  species  which  have 
been  referred  to  that  subgenus;  but  for  this  genus  the  name  Hirudinaria  Whitman  has  priority. 

A revised  diagnosis  of  Hirudinaria  based  upon  an  examination  of  the  type  species  and  If.  blanchardi 
is  as  follows:  Resembling  Limnatis  in  external  annulation,  lips,  and  jaws;  the  common  oviduct  and 
vagina  have  separate  openings  into  a small  bursa;  the  segmental  sensitive  are  large  and  usually  elongated 

1 From  this  island  also  three  nominal  species,  referred  to  Hirudo  and  Hxmopis  Moq.-l’an.,  were  long  ago  described 
by  Moquin-Tandon  and  Blainville.  The  habits  of  at  least  one  of  these  suggest  a Limnatis  or  Hirudinaria,  but  there  is 
nothing  in  the  descriptions  of  any  of  the  three  sufficient  to  identify  it  with  the  Porto  Rican  species. 
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in  shape;  the  denticles  are  small  and  very  numerous;  some  of  the  pharyngeal  glands  open  on  conspicuous 
papilla*  on  the  sides  of  the  jaws.  To  this  the  color  pattern  as  described  by  Blanchard  for  Pcecilobdella 
will  probably  need  to  be  added. 

Hirudinaria  blanchardi,  sp.  nov. 

Diagnosis. — Genital  pores  separated  by  five  annuli,  the  male  being  situated  at  xi&5/6,  the  female 
at  xii&5/6.  Annulation  as  in  II.  javanica  (Wahlberg)  Whitman,  except  that  xxiv65  and  56  and  xxvbl 
and  12  are  developed  (that  is,  the  annuli  numbered  95  and  96  in  Whitman’s  figure  (’86,  pi.  xx,  fig.  56) 
are  in  the  present  species  each  represented  by  two  partially  separated  rings). 

Named  for  Prof.  Raphael  Blanchard,  of  Paris. 

External  characters. — All  of  the  examples  are  very  much  contracted.  The  type  specimen,  which 
is  of  medium  size,  measures  as  follows:  Length,  39  mm.;  greatest  width  (xvm  or  xix),  11  mm.;  depth 
at  same  point,  5.6  mm.;  diameter  of  mouth  at  base  of  upper  lip,  2.5  mm.;  diameter  of  sucker,  6 mm. 
The  species  reaches  a much  larger  size,  probably  equaling  our  Macrobdella  decora.  The  largest  example 
is  64  mm.  long  and  its  greatest  width  is  18.5  mm.,  but  most  of  those  in  this  collection  are  much  smaller, 
being  from  15  mm.  to  25  mm.  long. 

Owing  chiefly  to  their  contracted  state  the  larger  examples  are  short  and  thick,  slightly  depressed 
behind  but  becoming  more  and  more  terete  toward  the  mouth.  The  greatest  width  occurs  at  the 
beginning  of  the  posterior  third,  in  which  region  the  dorsal  surface  is  much  more  convex  than  the 
ventral,  as  indicated  in  fig.  4,  plate  12,  by  the  greater  distance  m dm  than  in  vm.  A strong  annular 
contraction  occurs  in  all  the  smaller  examples  at  about  somites  vm  and  ix,  resulting  in  the  appearance 
of  a short  rounded  head  united  by  a neck  to  the  body,  which  is  of  a flattened,  narrow,  elliptical  form. 
The  lips  and  margins  of  the  mouth  are  so  much  contracted  that  the  folds  which  lie  anterior  to  the  jaws, 
and  in  some  examples  even  the  jaws  themselves,  are  plainly  visible.  This  would  indicate  that  under 
normal  conditions  the  mouth  is  of  large  size,  as  in  II.  javanica.  No  distinct  clitellum  is  indicated. 

There  are  104  annuli,  beginning  with  the  prostomium  and  ending  with  the  postanal  annulus  at 
the  base  of  the  acetabulum  (pi.  12,  figs.  2 and  3).  Owing  to  contraction  they  become  very  short  and 
crowded  at  the  posterior  end,  but  much  less  so  anteriorly.  The  annuli  are  marked  off  into  quadrate 
areas,  each  of  which  contains  one  or  more  pointed  papillae  and  very  numerous  smaller  sense  organs 
(pi.  12,  fig.  4).  The  larger  papillae  become  very  prominent  posteriorly  and  at  the  margins  of  the 
body.  Some  further  details  are  added  below  in  connection  with  a description  of  the  annulation  and 
rnetamerie  sensillae. 

The  broad  upper  lip  consists  of  the  preocular  region,  here  counted  as  one  somite  and  one  annulus, 
together  with  the  first  three  eye-bearing  annuli  and  the  fifth  annulus  (pi.  12,  figs.  1 and  2).  Like  the 
remainder  of  the  body,  this  region  is  roughened  by  numerous  non-segmental  papillae.  A deep  longi- 
tudinal median  sulcus  (pi.  12,  fig.  1)  divides  the  lower  surface  of  the  lip,  as  in  Limnatis,  into  equal 
halves.  Posteriorly  this  sulcus  widens  into  a triangular  depressed  area  from  which  the  median  jaw 
rises.  On  each  half  of  the  lip  are  about  three  less  deep  sulci  about  equidistant  and  extending  parallel 
to  the  median  one.  Between  these  the  lip  is  nearly  smooth,  but  is  studded  with  numerous  minute  sense 
organs,  which  are  especially  plentiful  near  the  anterior  margin.  The  mouth  is  bounded  posteriorly 
by  the  coalesced  sixth  and  seventh  annuli  (pi.  12,  fig.  1). 

A full  somite  separates  the  sex  pores,  the  male  being  situated  at  xi65/6,  the  female  between  the 
corresponding  annuli  of  xii.  Both  of  these  orifices  are  inconspicuous  and  not  indicated  by  any  eleva- 
tions, glandular  areas,  or  pits.  The  male  pore  is  somewhat  the  larger,  but  in  no  case  does  the  penis 
protrude.  No  clitellum  is  visible  even  on  the  largest  specimens.  Nephridiopores  are  found  in  the 
position  and  number  usual  in  the  family  (pi.  12,  fig.  4,  np. ).  They  are  placed  exactly  on  the  inner 
margin  of  the  ventral  black  band. 

The  posterior  sucker  (pi.  12,  fig.  3) , like  the  posterior  region  generally,  is  much  contracted,  but  still 
large.  Its  anterior  margin  reaches  as  far  forward  as  somite  xxm,  so  that  when  relaxed  it  would  probably 
bave  the  size  and  proportions  of  the  corresponding  part  in  II.  javanica.  Dorsally  it  is  marked  by  six 
or  eight  irregular  transverse  wrinkles,  and  is  somewhat  roughened  and  bears  papillae,  as  in  the  body 
annuli.  Numerous  elongated  sensillae  are  also  found  here,  but  they  vary  much  in  number,  size,  and 
position  in  different  individuals.  Ventrally,  the  sucker  in  its  contracted  state  is  .more  or  less  funnel- 
form,  with  a deep  central  depression  and  sloping  sides  which  are  marked  by  numerous  faint  radiating 
furrows.  The  anus  is  of  small  size  and  is  situated  between  somite  xxvri  and  the  base  of  the  sucker. 
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Annulation. — In  the  following  description  of  the  annulation,  the  annulus  bearing  the  metameric 
sensible  is  regarded  as  the  middle  one  of  the  complete  somite  (see  Castle,  1900,  and  Moore,  1900). 
The  description  further  serves  to  show  how  this  view  works  out  when  applied  to  one  of  the  live-ringed 
Hirudinidse.  This  leech  possesses  fifteen  typical  complete  somites,  being  Nos.  ix  to  xxm,  inclusive 
(pi.  12,  figs.  1,  2,  and  3).  The  five  rings  constituting  each  are  of  approximately  equal  length,  but, 
as  indicated  by  the  symbols  on  figures  2 and  3,  they  have  very  different  morphological  values,  the 
middle  annulus  being  equal  to  the  first  plus  the  second,  and  to  the  fourth  plus  the  fifth.  (See  Moore, 
’98  and  1900. ) 

The  structural  details  of  the  exterior  of  the  complete  somite  xv  are  shown  in  figure  4,  plate  12, 
the  portion  included  between  the  lines  dm  and  m representing  the  dorsal  surface  and  between  vm  and  m 
the  ventral  surface.  Owing  probably  in  part  to  the  accidents  of  contraction,  the  annuli  are  of  irregular 
length;  they  overlap  somewhat  at  the  posterior  margin,  and  are  in  places  marked  by  slight  wrinkles, 
usually  running  transversely.  More  definite  and  constant  longitudinal  furrows,  which  tend  to  alter- 
nate in  position  on  adjacent  annuli,  divide  the  surface  into  quadrate  areas.  According  to  their  size, 
these  areas  bear  one,  two,  or  more  of  the  conical  sense  organs  each  elevated  on  a papilla  and  surrounded 
by  a group  of  small  goblet-shaped  organs  and  sometimes  by  smaller  conical  organs.  When  not  too 
much  displaced  by  contraction,  these  papilke  form  a range  along  the  middle  of  each  annulus.  They 
vary  much  in  size  in  different  places  and  individuals,  but  are  especially  rough  and  prominent  at  the 
margins  and  posterior  end  of  the  body. 

The  middle  annulus,  in  addition  to  these  non-metameric  organs,  bears  seven  pairs  of  very 
conspicuous  metameric  sensilhe  which  have  the  large  size,  the  shape,  and  inclined  position  so  well 
represented  in  Whitman’s  (’86)  figure  of  H.  javanica.  Typically  four  pairs  of  these  are  dorsal  (pi.  12, 
fig.  4),  the  dorso-median  ( md ),  the  dorso-lateral  (di),  the  dorso-marginal  (dma) , and  the  supra- 
marginal (sm);  three  pairs  are  ventral,  the  submarginal  ( sbm ),  the  ventro-marginal  ( vma ),  and  the 
ventro-lateral  (vl).  They  are  of  elliptical  outline  with  a rather  prominent  axial  ridge,  along  which  a 
narrow  white  line  (of  transparent  cells)  runs.  The  dorso-median  pair  are  broadly  elliptical,  situated 
close  together  with  only  one  quadrate  area  intervening  and  inclined  to  the  median  plane  at  an  anterior 
angle  of  about  30°.  The  dorso-lateral  pair  have  the  same  form,  but  are  of  slightly  larger  size,  being 
the  largest  of  the  segmental  sensible.  They  are  separated  from  the  dorso-median  by  three  or  four 
quadrate  areas,  and  lie  almost  exactly  midway  between  the  marginal  line  and  the  latter.  They  incline 
to  the  median  plane  at  an  angle  of  approximately  45°.  The  dorso-marginal  are  long  and  narrow  and 
their  inclination  to  the  median  plane  approaches  closely,  or  even  reaches,  90°;  they  are  commonly 
separated  from  the  last  described  by  three  quadrate  areas.  Much  smaller  are  the  supramarginal 
organs,  which  vary  much  in  shape,  size,  and  position. 

The  ventral  sensilhe  are  all  of  approximately  equal  size  and  similar  shape;  the  ventro-lateral  have 
an  inclination  of  about  35°  and  the  others  of  about  90°  to  the  median  plane.  The  ventro-lateral  and 
ventro-marginal  lie  closer  together  and  nearer  to  the  median  line  than  the  corresponding  organs  above. 
Of  course,  the  angles  of  inclination  vary  and  in  any  case  can  not  be  measured  very  accurately,  so  that  the 
angular  inclinations  given  are  only  approximate.  The  sensilhe  situated  at  the  margins  of  the  body  are 
peculiarly  inconstant.  Frequently  one  is  represented  by  two  or  t hree  smaller  ones,  or  may  become  minute 
or  altogether  suppressed,  or  two  may  apparently  unite  into  one,  which  occupies  an  intermediate  position. 

Toward  the  anterior  end  the  first  incomplete  somite  met  with  is  No.  vm.  Annuli  m2,  65,  and  66 
are  precisely  as  in  the  following  somites.  On  the  dorsal  side  61  and  62  are  still  distinct,  but  much 
shorter,  and  the  furrow  which  separates  them  has  become  faint.  On  the  ventral  side  the  furrow 
extends  only  a short  distance  mesiad  from  the  margins,  but  the  two  rows  of  sense  organs  are  apparent 
almost  to  the  middle  line,  at  which  point  the  ring  becomes  entirely  undivided,  representing  al.  On 
somite  vii  the  corresponding  annulus  exhibits  a slight  trace  only  of  the  furrow  61/62  on  the  middle  of 
the  dorsal  surface,  but  two  rows  of -sense  organs  persist  to  the  margins  or  even  onto  the  ventral  surface. 
Annuli  65  and  66  present  exactly  the  same  condition  as  do  61  and  62  of  the  succeeding  somite  (vm). 
vi  is  a typically  triannulate  somite  above,  but  on  the  middle  part  of  the  ventral  surface  the  furrow 
between  ol  and  «2  has  disappeared.  The  distinction  between  these  two  annuli  is  preserved  across 
this  space,  however,  by  the  persistence  of  two  series  of  sense  organs.  On  the  dorsal  side  the  presence 
of  double  series  of  sense  organs  on  al  and  a3  suggests  the  growth  potentiality  of  these  rings  also.  On 
this  somite  the  sensilhe  of  the  dorso-lateral  pair  become  modified  as  the  last  pair  of  eyes,  which  are 
the  smallest  of  the  series  and  have  their  axes  directed  outward  and  backward.  Somite  v is  biannulate 
dorsally,  with  a faint  partial  furrow  incompletely  dividing  the  anterior  annulus  into  two.  Anterior  to 
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this  furrow  is  a complete  transverse  series  of  non-segmental  organs,  and  posterior  to  it  another  and 
the  metameric.  organs,  including  a pair  of  eyes.  Ventrally  this  somite  bounds  the  mouth  posteriorly 
and  is  represented  by  a single  annulus.  Somite  iv  is  also  biannulate.  Tire  two  annuli  are  of  nearly 
equal  width,  or  the  first,  slightly  the  wider.  That  the  latter  represents  «1  and  «2  seems  evident  from 
the  presence  of  traces  of  a furrow  passing  anterior  to  the  eyes  and  lateral  sensitise,  and  by  the  presence 
of  an  additional  series  of  organs  anterior  to  this  furrow.  The  dorso-median  sensillte  have  moved 
forward  slightly  anterior  to  the  traces  of  this  imperfect  furrow.  Somite  in  is  very  imperfectly 
biannulate,  the  faint  cross  furrow  not  continuing  to  the  margins.  The  non-segmental  sense  organs, 
though  reduced  in  number,  form  two  complete  transverse  rows.  This  somite  is  further  interesting 
because  it  bears  two  pairs  of  eyes,  the  outer  belonging  to  the  dorso-lateral  series  and  being  the  largest 
and  most  anterior  of  this  series.  They  are  crowded  toward  the  posterior  margin  of  the  anterior  incom- 
plete ring.  The  second  pair  of  eyes  represent  the  dorso-median  sensillse  and  have  moved  forward  to 
become  included  in  a common  pigment  mass  with  the  eyes  on  somite  n.  Whitman  (’92)  has  described 
a similar  condition  in  Clepsme  ( Placobclella) . The  eyes  of  this  sixth  pair  are  of  small  size  and  were 
detected  only  upon  the  examination  of  sections.  Somites  i and  n are  only  imperfectly  separated  by  a 
partial  and  slight  furrow,  which  in  many  cases  appears  to  be  wanting  altogether.  The  first  pair  of 
eyes  is  situated  on  the  posterior  part  of  the  annulus  representing  n,  but  the  other  metameric  sensible 
are  very  small  and  difficult  to  distinguish  from  the  scattered  organs. 

Considering  the  anterior  end  as  a whole  it  will  he  seen  that  the  transition  from  the  uniannulate 
or  even  coalesced  somites  of  the  prostomium  and  lip  to  the  complete  quinque-annulate  somite  is  a very 
gradual  one.  The  appearance  of  a new  ring  is  first  heralded  by  the  gradual  separation  of  an  additional 
row  of  non-metameric  sense  organs,  then  by.  the  appearance  in  the  dorso-median  region  of  a faint  fur- 
row, which  travels  toward  the  margins,  becomes  gradually  deeper,  and  creeps  around  to  the  ventral 
side  toward  the  median  line,  where  it  finally  becomes  complete.  These  processes  are  always  more 
advanced1  in  the  posterior  than  the  anterior  portion  of  the  somite,  and  in  every  stage  of  development, 
from  the  beginning  biannulate  somite  m to  the  nearly  complete  somite  vm,  the  portion  of  the  somite 
posterior  to  «2  is  more  fully  developed  than  the  anterior  portion. 

At  the  posterior  end  (pi.  12,  fig.  3)  the  series  is  run  through  more  rapidly,  and  owing  to  the 
crowding  of  the  annuli  the  arrangement  of  the  non-metameric  organs  could  not  be  satisfactorily  worked 
out.  Somite  xxiii  is  complete.  On  xxiv  the  two  posterior  annuli  (65  and  66)  are  short  and  the 
dividing  furrow  faint  or  sometimes  obliterated  in  the  middle  part,.  Somite  xxv  is  quadri-annulate, 
65  and"  66  being  represented  by  «,3;  61  and  62  are  also  shorter  and  not  fully  developed  on  the  ventral 
sides.  These  two  somites,  therefore,  are  more  differentiated  anteriorly  than  posteriorly;  that  is,  like 
the  anterior  somites  they  are  developed  from  the  end  toward  the  center  of  the  body.  There  is  a 
sudden  change  from  the  four  rings  of  xxv  to  the  two  of  xxvi,  and  there  is  here  no  definite  clue  to  the 
whereabouts  of  the  rings  (61  and  62)  which,  as  such,  are  wanting  in  somite  xxvi  and  in  xxvii,  which 
is  precisely  similar.  These  two  somites  also  differ  from  those  which  immediately  precede  them  in 
their  stronger  posterior  development.  They  may,  therefore,  be  compared  with  the  anterior  bian- 
nulate somites  hi,  iv,  and  v,  in  which  the  easy  transitions  show  conclusively  that  the  annuli  61  and 
62  belong  potentially  to  that  portion  of  the  anterior  and  usually  larger  annulus  which  lies  anterior  to 
the  metameric  sensitise.  The  almost  universal  position  of  the  latter  on  the  posterior  part  of  the  annulus 
gives  added  force  to  this  view.  The  resemblance  of  such  biannulate  somites  to  the  complete  somites 
of  Microbdella  has  already  been  pointed  out  (Moore,  1900),  and  it,  need  only  be  added  that  the  persist- 
ence of  this  type  of  somite  at  both  ends  of  the  leech’s  body,  under  mechanical  conditions  which  appear 
to  stimulate  neighboring  somites  to  growth  in  opposite  directions,  is  significant  of  a probably  phyletic 
meaning. 

Three  and  sometimes  even  all  four  pairs  of  the  dorsal  sensillae  may  be  traced  serially  on  the  pos- 
terior sucker;  but  they  are  very  irregularly  developed,  sometimes  multiplied  by  division,  sometimes 
reduced  in  number  by  concrescence  or  suppression  and  always  variable  in  position,  so  that  they  have 
little  value  in  the  determination  of  metamerism  (pi.  12,  fig.  3). 

Color. — The  smaller  examples  only  present  a distinct  color  pattern,  which  becomes  more  obscure 
and  diffuse  with  increase  in  size.  Some  specimens  have  been  preserved  in  formalin,  and  the  colors 
are  described  from  these;  but  they  probably  have  undergone  some  alteration,  so  that,  only  the  pattern 
is  significant.  Of  a specimen  measuring  22  mm.  in  length  the  ground  is  a clear  reddish  clay  color, 

1 It  is  assumed  for  descriptive  purposes  that  the  processor  development  is  a progressive  one  by  increasing  complexity 
from  before  backward. 
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becoming  a dull  orange  on  the  ventral  surface,  where  it  forms  a continuous  uniform  area  occupying 
about  two-thirds  of  the  width  of  the  body  and  entirely  uninterrupted  by  any  markings.  At  the  sides 
this  area  is. delimited  bya  pair  of  sharply  contrasting  broad  bands  of  dull  black,  in  the  borders  of 
which  are  scattered  some  irregular  spots  of  deeper  black.  External  to  the  black  bands,  and  marking 
the  exact  margins  of  the  body,  are  two  narrower  bands  of  the  ground  color,  but  somewhat  paler  than 
the  ventral  surface.  The  dorsal  color  pattern  produces  a very  beautiful  effect.  Briefly  stated,  it  consists 
of  five  dark  longitudinal  bands,  separated  by  four  of  the  ground  color,  which  also  appears  more  or  less 
within  the  dark  bands.  Of  the  five  latter  the  unpaired  one  is  the  widest  and  is  divided  along  the 
median  line  into  halves  by  a regularly  broken  line  of  vivid  black,  which  is  flanked  at  intermetameric 
intervals  by  pairs  of  black  spots.  A pair  of  narrower  supramarginal  bands  bear  upon  their  outer 
flanks  regularly  arranged  outstanding  black  spots,  between  which  and  the  yellow  marginal  stripes  the 
ground  color  becomes  of  a nearly  pure  olive.  The  intermediate  bands,  or  second  pair,  are  still  narrower 
and  are  situated  about  midway  between  the  median  and  supramarginal  bands. 

Inasmuch  as  the  color  pattern  of  this  species  throws  much  light  on  the  character  of  the  segmenta- 
tion of  the  body  a further  description,  especially  of  its  metameric  features,  is  now  given.  When  fur- 
ther analyzed  each  of  the  dark  bands  is  seen  to  be  composite,  being  constituted  of  longitudinal  elements 
or  narrower  lines,  which  are  the  result  of  the  greater  or  less  admixture  of  black  pigment  with  the 
ground  color.  In  general  the  dark  pigment  is  more  dense  along  the  margins  of  the  bands,  resulting  in 
the  formation  of  narrow  black  borders  to  sooty  or  clouded  olive  stripes.  The  bands  are  further  made 
up  of  serial  units,  the  metameric  and  intermetameric  distribution  of  which  is  expressed  in  each  by  an 
evident  tendency  to  widen  in  the  middle  and  to  shrink  or  even  become  suppressed  at  the  ends  of 
somites.  Each  band  consists,  therefore,  of  a series  of  metameric  enlargements,  alternating  with  con- 
strictions, which  are  here  termed  intermetameric  because  they  extend  over  the  contiguous  portions  of 
two  adjacent  somites  (as  somites  are  determined  in  this  paper).  In  complete  and  typical  somites  the 
metameric  elements  belong  to  the  three  middle  annuli  (62,  «2,  and  65),  while  the  intermetameric 
are  confined  to  the  first  and  fifth  (61  and  66) ; but  in  the  entire  series  the  last  annulus  of  one  somite 
is  united  with  the  first  of  the  succeeding  somite  in  respect  to  color  effectiveness  (pi.  12,  fig.  4). 

The  metameric  elements  (fig.  4)  are  found:  (1)  In  both  borders  of  the  middle  and  intermediate 
bands  and  the  ental  border  of  the  lateral,  all  of  which  become  much  more  sharply  defined  or  of  a 
deeper  black  in  the  three  middle  annuli  and  more  diffuse  and  obscure  or  entirely  suppressed  on  the 
terminal  annuli.  (2)  In  the  median  black  line,  which,  as  above  noted,  is  not  continuous,  but  formed 
of  a. series  of  short  black  dashes,  each  of  which  is  a bold  distinct  stroke  extending  over  the  three 
middle  annuli  and  interrupted  by  light  areas  on  the  first  annulus  and  the  fifth.  Usually  there  is  no 
blending  of  successive  dashes,  but  sometimes  the  intervening  areas  become  more  or  less  suffused  with 
black  pigment,  which  is  more  likely  to  occur  on  the  first  than  on  the  fifth  annulus.  (3)  In  the 
black  spots  which  lie  on  the  outer  borders  of  the  lateral  bands.  These  are  of  a deep  black  color  and 
occur  constantly  on  the  second  (62)  and  fourth  (65)  annuli,  respectively  anterior  and  posterior  to 
the  dorso-marginal  sensillpe,  around  the  internal  side  of  which  they  are  connected  by  a delicate  arch 
of  black  pigment.  To  these  positive  elements  may  be  added  some  negative  elements:  the  light  spots  of 
more  or  less  pure  ground  color  which  are  included  within  the  widened  portions  of  all  the  bands,  viz., 
a pair  flanking  each  segment  of  the  median  black  line  of  the  unpaired  band,  a series  of  similar  spots  in 
each  of  the  intermediate  bands,  and  less  distinct  ones  in  corresponding  positions  in  the  lateral  bands. 

The  intermetameric  elements  (pi.  12,  fig.  4)  of  the  lateral  and  intermediate  bands  are  the  lather 
negative  features  of  the  contracted  regions  on  the  first  and  fifth  annuli.  Here  the  black  borders  lose 
their  intensity,  and  the  black  pigment  becomes  diffused  and  distributed  almost  uniformly  across  the 
whole  width  of  the  bands,  thus  separating  from  one  another  the  light  serial  spots  above  mentioned. 
In  the  corresponding  parts  of  the  median  band  the  black  pigment  becomes  largely  concentrated  into  a 
pair  of  intense  spots,  extending  over  the  fifth  (66)  and  first  (61)  annuli,  and  including  between  them 
a more  or  less  clear  light  spot,  the  repetition  of  which  causes  the  series  of  breaks  in  the  median  black 
line  above  mentioned. 

On  the  incomplete  somites  at  the  anterior  end  all  of  these  markings  may  be  distinguished,  and 
as  they  retain  their  exact  relative  positions  they  afford  an  important  clue  to"  the  homology  of  the 
developed  annuli.  All  five  of  the  bands  become  more  distinctly  constricted  intersegmentally,  the 
intermediate  pair  finally  breaking  into  two  series  of  elliptical  spots  and  the  lateral  similarly  into 
series  of  crescents,  the  horns  of  which  embrace  the  dorso-marginal  sensitise.  On  somite  viri,  in  which 
the  annuli  61  and  62  are  incompletely  developed,  the  median  black  dash  extends  over  a'2,  65  and  the 
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posterior  half  (representing  62)  of  the  first  annulus,  while  the  paired  spots  are  confined  to  the  anterior 
half  (61)  of  this  annulus.  The  black  pigment  of  the  intermediate  band  is  entirely,  and  that  of  the 
lateral  hand  nearly,  absent  from  the  fifth  (6  6)  annulus,  while  the  anterior  portion  of  the  first  or 
double  annulus  ( 61  and  62 ) is  also  free  from  black  pigment.  On  the  triannulate  somites  vii  and  vi 
this  arrangement  is  still  more  striking,  and  the  exact  composition  of  the  first  and  third  annuli  is 
indicated  by  the  extent  of  the  metameric  and  intermetameric  pigmentation.  The  median  black  dash, 
the  intermediate  ellipses,  and  the  lateral  crescents  on  each  occupy  the  middle  annulus  and  about  the 
adjacent  one-half  of  the  third  (a3)  and  two-thirds  of  the  first  (al)  annuli,  while  the  paired  inter- 
metameric spots  are  confined  to  exactly  the  remaining  fractions  of  annuli  «1  and  a 3.  These  parts 
have  exactly  the  values  which  were  assigned  on  other  grounds  to  61  and  66  in  the  composite  annuli. 
Even  on  the  biannulate  somite  v the  pattern  remains;  the  median  dash  becomes  a mere  spot,  which 
occupies  about  the  posterior  three-fourths  of  the  first  (al  and  a2)  and  the  anterior  half  of  the  second 
(«3)  annulus.  Anterior  to  this  the  median  line  becomes  continuous  over  somites  iv  and  in  to  a point 
between  the  first  pair  of  eyes,  where  it  meets  the  light  color  of  the  lip  margin.  The  remains  of  the 
intermediate  and  lateral  bands,  and  especially  the  intermetameric  spots  of  the  median  band,  serve  to 
define  the  potential  annuli  even  on  somite  iv,  the  last  named  extending  onto  the  posterior  part  of  hi. 
It  will  be  seen  that  the  study  of  the  color  pattern  of  this  species  confirms  to  the  last  detail  the  values 
which  were  assigned  to  the  annuli  as  a result  of  the  study  of  sense  organs,  integumental  furrows,  etc. 
Further,  it  affords  support  to  the  neuromeric  standard  for  limiting  the  somite. 

At  the  posterior  end  of  the  body  a similar  relation  between  the  color  markings  and  the  somite 
constituents  appears  to  be  maintained,  but  the  condition  of  the  material  prevents  its  being  satisfactorily 
worked  out.  The  posterior  sucker  is  marked  above  by  an  irregular  ring  of  black  inclosing  a light 
spot  and  flanked  by  a few  black  rays;  the  ventral  surface  is  ash-colored,  with  a few  small  scattered 
black  spots,  mostly  near  the  margin. 

Small  specimens  are  still  brighter  in  color.  The  ground  is  purer  and  clearer,  sometimes  paler, 
sometimes  redder,  and  the  black  markings  relatively  deeper  and  more  vivid.  As  the  size  increases 
there  appears  to  be  a progressive  tendency  for  the  black  pigment  to  diffuse  over  the  entire  dorsal 
surface,  changing  the  ground  color  to  a dull  olive  and  entirely  obscuring  the  markings,  though  the 
more  important  black  spots  may  always  be  found.  The  largest  specimen  is  of  a nearly  uniform  brown 
olive,  with  faint  darker  cloudings,  spots,  and  broken  lines,  among  which  may  always  be  distinguished 
the  median  series  of  dashes,  the  paired  intermetameric  spots,  and  the  lateral  spots.  They  are  very 
obscure,  but  sufficient  to  show  the  persistent  impress  of  the  original  pattern. 

Alimentary  Canal. — The  mouth  cavity  is  hounded  posteriorly  by  three  broad  triangular  folds,  a 
single  median  ventral  and  a pair  of  dorso-lateral,  together  forming  a diaphragm,  through  the  limbs  of 
the  trifid  aperture  of  which  the  anterior  edges  of  the  three  jaws  are  usually  visible.  Slight  grooves 
run  along  the  bases  of  the  dorsal  folds  and  meet  in  a triangular  expansion  of  the  median  labial  t ' us. 

Except  that  the  median  dorsal  jaw  is  somewhat  lower,  the  three  jaws  (pi.  12,  fig.  5)  are  of  simiiai 
shape — long,  low,  and  compressed,  with  the  edge  only  slightly  convex.  They  are  strongly  angulated 
anteriorly,  where  they  pass  abruptly  into  the  supporting  plate,  but  recede  more  gently  behind.  The 
denticles  (pi.  12,  figs.  5 and  6)  are  very  small,  triangular  plates  set  transversely  on  the  jaws,  and 
number  from  160  to  180  on  each  jaw  in  the  two  examples  which  were  examined.  They  are  largest 
anteriorly,  where  they  measure  0.03  mm.  in  height,  and  diminish  gradually  to  one-half  that  height 
at  the  posterior  end.  Along  the  sloping  sides  of  each  jaw  are  considerable  numbers  of  button-shaped 
papillfe  supported  on  narrow  stalks.  They  vary  in  size,  the  largest  being  about  0.07  mm.  in  diameter, 
the  smallest  about  one-fourth  that  size.  Most  of  them  are  arranged  somewhat  in  three  irregular  rows 
(fig.  5)  of  about  ten  each,  between  which  some  smaller  ones  are  scattered.  They  appear  not  to  be 
sense  organs,  but  serve  as  places  of  exit  for  some  of  the  ducts  of  the  pharyngeal  glands,  most  of  which 
traverse  the  interior  of  the  jaw  and  open  on  its  ridge  between  the  teeth.  Possibly  it  is  due  to  the 
great  number  and  crowding  of  the  denticles  that  additional  outlets  are  required  for  the  glands. 

The  muscular  oesophagus  is  marked  by  six  longitudinal  folds,  the  three  which  correspond  to  the 
jaws  being  larger  than  those  which  alternate  with  them.  It  reaches  to  somite  ix.  There  are  ten 
pairs  of  gastric  caeca  developed,  as  in  Ilirudo.  The  last  originates  in  xix,  is  large,  sacculated,  and 
extends  caudad.  None  of  the  smaller  caeca  are  much  sacculated.  That  this  species  is  a true  blood- 
sucker is  shown  by  the  presence  of  blood  in  the  caeca  of  all  specimens  examined. 

Reproductive  Organs.- — A general  view  of  the  reproductive  organs  is  shown  in  pi.  12,  fig.  7.  The 
male  organs  do  not  differ  in  any  important  respect  from  Hirudo,  though  the  sperm  sacs  me)  are  larger. 
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There  are  eleven  pairs  of  testes  ( 1 1 -t  11)  resting  on  the  ventral  longitudinal  muscles  on  each  side  of  the 
nerve  cord  and  immediately  behind  their  corresponding  ganglia.  The  sperm  ducts  (vd)  lie  on  the 
floor  of  the  body  just  external  to  the  testes,  and,  owing  in  part  to  the  contraction  of  the  body,  are 
greatly  convoluted.  At  the  posterior  end  they  extend  beyond  the  last  pair  of  testes  as  short,  blind 
tubes,  but  a sufficient  number  has  not  been  dissected  to  show  that  this  is  a constant  feature.  At  the 
anterior  end  the  ducts  become  much  smaller,  less  glandular,  and  less  convoluted.  In  somite  xi  they 
bend  back  on  themselves  and  immediately  become  wide,  irregular,  closely  convoluted  tubes,  forming 
rather  compact  masses,  the  epididymis  (ep).  At  their  posterior  end  these  again  pass  into  the  small 
ends  of  the  conspicuous  fusiform,  muscular-walled  sacs,  the  ducti  ejaculatorii,  or  sperm  sacs  ( de ). 
Finally  the  two  sperm  sacs  unite  in  a common  penis  sheath  (figs.  7 and  8 ps. ),  which  is  a thick, 
muscular,  pyriform  sac  bent  sharply  forward  on  itself  and  attached  to  the  ventral  body  wall  at  the 
male  orifice.  There  is  a long  coiled-up  penis,  but  in  no  cases  was  it  found  to  be  protruded.  Prostate 
glands  are  scarcely  evident,  only  a few  solitary  unicellular  glands  opening  into  the  bulb  of  the  penis 
sheath. 

The  peculiarities  of  the  female  organs  (pi.  12,  figs.  7 and  9)  have  already  been  mentioned  in  the 
generic  description.  The  vagina  ( vg ) is  cylindroid  in  younger  specimens,  but  becomes  much  enlarged 
at  the  blind  end,  with  a relatively  narrow  neck  (fig.  9)  in  fully  mature  examples,  in  which  also  it  may 
become  doubled  on  itself.  The  two  “ovaries”  (ov)  lie  about  equidistant  from  the  middle  line  and 
their  ducts  empty  into  a common  oviduct  with  a small  albumen  gland  ( gla ).  The  common  duct  is 
short  and  folded  into  a compact  coil  which  is  bound  to  the  anterior  wall  of  the  vagina,  with  which  it 
opens,  but  by  a separate  orifice,  into  a small  and  probably  eversible  female  bursa  (b). 

The  female  organs  of  H.  javcinica  are  shown  on  pi.  13,  figs.  18,  19,  and  20.  The  specimen, 
although  much  larger  than  that  from  which  fig.  7 was  drawn,  is  much  less  mature.  The  structure 
of  the  organs  is  in  every  respect  similar.  The  vagina  is  marked  by  longitudinal  wrinkles  and  it  pro- 
jects upward  almost  vertically  from  the  ventral  body  wall,  carrying  the  nerve  cord  with  it. 

Several  specimens  (about  fifteen ) of  various  sizes  were  taken  from  a bottle  labeled  ‘ ‘ Cagua  1-10-99.  ’ ’ 

DIPLOBDELLA,  gen.  nov. 

The  leech  for  which  this  genus  is  proposed  belongs  to  the  monostichodont  Hirudinidse  and  differs 
in  several  respects  from  all  members  of  this  group  whose  internal  anatomy  has  been  described.  The 
sperm  ducts  of  the  two  sides  remain  entirely  distinct  almost  to  the  external  orifice,  with  which  they 
are  connected  by  a very  short  canal.  There  is  no  definite  and  distinct  penis  sac,  and  if  the  common 
canal  is  eversible  at  all  it  can  form  only  a very  short  penis.  There  is  a remarkable  development  of 
gastric  creca,  most  of  the  complete  somites  as  far  back  as  xvm  having  two  pairs  in  place  of  the  one 
usually  present.  These  are  always  very  obvious  and  the  two  pairs  are  of  equal  length  in  some  of  the 
postgenital  somites.  There  is  frequently  a tendency  for  most  of  the  annuli  to  become  faintly 
subdivided.  (See  pi.  13.)  This  disposition  toward  the  doubling  of  organs  has  suggested  the  name. 

The  nearest  ally  of  Diplobdella  known  to  me  appears  to  be  Philobdella  Verrill.  This  genus  has  the 
sperm  ducts  similarly  separated  almost  to  the  external  orifice,  the  prostate  glands  very  large,  the  jaws 
high  and  few  toothed,  and  the  color  pattern  similar.  But  it  differs  in  the  complicated  copulatory 
glands  and  pits,  in  the  much  simpler  lobing  of  the  stomach,  the  form  of  the  ovaries  and  vagina,  and, 
in  the  known  species,  in  the  location  of  the  sex  pores  and  some  details  of  annulation.  Macrohdella 
Verrill  possesses  the  two  pairs  of  gastric  cseca  per  somite,  but  the  male  reproductive  organs  are  quite 
dissimilar. 

None  of  the  numerous  descriptions  of  Hirudinidse  from  South  and  Central  America,  etc.,  appear  to 
fit  the  type  species,  which  is  therefore  described  as 

Diplobdella  antellarum,  sp.  nov. 

Diagnosis. — The  sex  pores  are  separated  by  3J  rings,  the  male  being  situated  at  the  female  at 
the  middle  of  xii  55.  There  are  about  35  denticles  on  each  jaw.  Annulus  xxvi  al  is  developed  at 
the  margins.  Annulus  iv  «3  is  frequently  imperfectly  differentiated.  The  colors  are  plain  ventrally, 
longitudinally  striped  above. 

External  Characters. — When  fully  extended  this  leech  is  slender  and  the  sides  of  the  body  nearly 
parallel  for  a long  distance,  as  in  a nephelid;  when  strongly  contracted,  which  is  the  state  of  most  of 
the  specimens,  the  body  is  nearly  elliptical  with  bluntly  rounded  ends.  Whether  contracted  or 
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extended,  the  body  is  always  flattened,  quite  unlike  the  thick  rounded  form  assumed  by  Hsemopis,  etc., 
when  contracted  or  resting.  The  largest  extended  specimens  are  over  3 inches  long.  The  selected 
type  specimen  has  the  following  dimensions:  Length,  55  mm.;  greatest  width  (about  xvm),  8.5  mm.; 
greatest  depth,  3.8  mm.  (about);  diameter  of  sucker,  5.4  mm.;  width  of  upper  lip  at  base,  2.3  mm. 

There  are  105  distinct  annuli,  counting  one  which  appears  posterior  to  the  anus.  In  many 
specimens  most  of  them  are  marked  by  a transverse  depressed  line,  making  them  faintly  double.  The 
annuli  are  smooth,  in  no  case  exhibiting  the  prominent  papillae  so  characteristic  of  the  species  last 
described,  although  in  some  cases  examples  of  the  two  species  had  been  killed  and  preserved  together. 

In  marked  contrast  to  Hirudinaria  blanchardi  the  mouth  is  relatively  small.  The  upper  lip  is 
slightly  wrinkled  on  the  margin,  but  nearly  smooth  below,  and  undivided  by  a median  sulcus  except 
at  the  base.  Dorsally  it  is  seen  to  consist  of  the  first  four  somites,  the  coalesced  annuli  of  the  fifth 
bounding  the  mouth  posteriorly. 

The  five  pairs  of  conspicuous  eyes  (pi.  13,  fig.  10)  are  disposed  as  usual  in  the  family.  The  dif- 
ferent directions  toward  which  their  pigment  cups  face  is  especially  evident.  The  first  pair  look 
directly  forward,  the  second  forward  and  slightly  outward,  the  third  outward,  the  fourth  outward  and 
backward,  and  the  fifth  backward  and  slightly  outward. 

The  male  pore  is  situated  on  a small,  more  or  less  prominent  cone  rising  from  the  contiguous 
parts  of  somites  xi  and  xii,  between  which  the  orifice  lies.  In  no  case  does  a penis  protrude,  and 
there  are  no  copulatory  glands.  The  female  pore  opens  through  the  middle  of  the  fourth  annulus 
(55)  of  somite  xii.  (PI.  13,  fig.  12.)  None  of  the  specimens  show  a clitellum. 

The  anus  has  the  usual  position  behind  somite  xxvii,  but  xxvm  appears  as  a distinct  ring  bound- 
ing it  behind.  The  sucker  is  relatively  small,  thin,  very  flat,  rather  narrowly  attached,  and  much 
more  broadly  free  posteriorly  than  anteriorly  (pi.  13,  fig.  11).  The  usual  17  pairs  of  nephridiopores 
appear  as  short  oblique  slits  on  the  posterior  margins  of  annulus  52  of  every  somite  from  vm  to  xxiv, 
inclusive  (figs.  10  and  11).  The  first  16  pairs  are  just  ectad  of  the  ventro-marginal  sensilke;  the  last 
pair  is  peculiar  in  being  distinctly  more  mesiad. 

Annulation. — The  details  of  annulation  are  sufficiently  shown  in  the  diagrams  (pi.  13,  figs.  10, 1 1). 
Attention  is  directed  to  the  following  points:  Somites  ii  and  m are  very  short,  with  no  trace  of  more  than 
one  annulus  each.  The  second  annulus  (a3)  of  iv  is  sometimes  very  imperfectly  separated.  On  the  ven- 
tral surface  v is  uniannulate  and  vi  biannulate.  viral  is  very  large,  but  always  entirely  undivided; 
xxvi  «1  is  separated  at  the  margins  at  least,  the  first  annulus  (al  + «2)  of  xxvii  is  very  broad,  and 
its  sensilke  are  far  posterior,  and,  lastly,  xxvm  appears  as  an  annulus  distinct  from  the  sucker. 

The  metameric  sensillfe  (pi.  13,  figs.  10  and  11)  are  small  and  round  as  in  Hsemopis  and 
Hirudo  medicinalis,  but  are  generally  easily  found.  The  dorso-lateral  are  much  larger  than  any  of  the 
others.  Their  arrangement  is  shown  in  the  figures,  the  three  ventral  pairs  on  somite  xiv  (fig.  10). 
Sensilke  are  very  numerous  on  the  dorsal  surface  of  the  sucker,  all  of  the  eight  dorsal  series  being  well 
represented.  As  usual,  they  are  variable  in  number  and  position  and  show  evidences  of  multiplication. 

Color. — The  pigmentation  is  described  from  formalin  specimens,  which  have  probably  faded 
considerably.  The  colors  are  very  quiet  and  the  pattern  simple,  but  both  tint  and  arrangement 
vary  greatly.  The  ventral  surface  is  of  a uniform  ash,  which  sometimes  has  a distinctly  reddish  tint, 
in  which  case  there  is  likely  to  be  a slight  submarginal  band  clouded  with  black.  A narrow  yellowish 
band  varying  in  intensity  extends  along  each  margin.  Dorsally,  the  ground  color  may  be  just  like 
the  ventral  or  it  may  be  darker  or  tinged  .with  yellow.  In  a typical  example  there  are  three  pairs  of 
dark  longitudinal  bands,  which  together  occupy  about  two-thirds  of  the  width  of  the  dorsum  and 
unite  at  the  ends  of  the  body.  They  are  of  an  olive  color  bordered  by  narrow  margins  of  brown.  The 
innermost  pair  are  the  broadest  and  are  separated  by  a narrow  but  distinct  line  of  yellowish.  The 
intermediate  pair  is  slightly  and  the  lateral  pair  much  narrower,  and  the  latter  is  frequently  broken 
and  interrupted  by  intrusions  of  the  ground  color.  Between  the  dark  bands  the  intervening  strips  of 
ground  color  are  very  narrow,  and  broken  here  and  there  by  bridges  of  the  dark  pigment,  which  cross 
more  frequently  between  the  lateral  and  intermediate  bands.  Such  connections  are  most  likely  to 
occur  on  the  fourth  annuli  of  somites,  but  the  pigmentation  of  this  species  appears  to  have  no  constant 
metameric  characters.  All  of  the  dark  bands  coalesce  in  a single  spot  of  pigment  which  surrounds 
the  anus  and  extends  onto  the  sucker  in  the  form  of  a crescent. 

The  extreme  of  color  on  the  one  hand  is  found  in  a type  in  which  the  pigmented  bands  become 
of  an  inky  black,  the  median  yellow  line  is  almost  obliterated,  and  an  additional  dull  black  supra- 
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marginal  line  appears,  and  on  the  other  in  an  example  in  which  the  dorsal  markings  have  become 
very  obscure  and  pale,  so  that  the  entire  animal  is  of  a nearly  uniform  reddish  ash  color.  Intermediate 
examples  are  found. 

Alimentary  Caned. — The  jaws  are  much  like  those  of  Hirudo,  conspicuous,  high,  short,  and  com- 
pressed, bearing  a relatively  small  number  (about  35)  of  denticles  arranged  in  one  series  (pi.  13,  fig.  13). 
They  are  much  larger  on  the  anterior  part  of  the  jaw,  becoming  smaller  and  relatively  broader  posteri- 
orly, where  they  are  succeeded  by  several  imperfectly  developed  ones.  All  of  the  functional  denticles 
bear  recurved  calcareous  tips'.  There  are  no  lateral  papillae,  but  all  of  the  gland  ducts  empty  on  the 
jaw  ridge  between  the  teeth  (fig.  13). 

A very  remarkable  feature  of  the  alimentary  canal  is  the  extensive  development  of  gastric  caeca. 
Each  complete  somite  from  vin  to  xvm  contains  two  pairs  instead  of  the  one  pair  only,  which  is 
usual.  In  the  more  anterior  of  the  somites  named  these  caeca  are  of  relatively  small  size  and  are 
irregularly  developed,  but  in  the  more  posterior  the  caeca  of  the  two  pairs  are  of  equal  and  large  size, 
and  considerably  lobed.  The  last  caeca  arising  in  xix,  as  usual  in  the  Hirudinidx,  are  very  large  and 
extend  posteriorly  by  the  sides  of  the  intestine  into  somite  xxiv  (pi.  13,  fig.  17). 

Reproductive  Organs. — Ten  pairs  of  testes  (pi.  13,  fig.  14,  <1— <10 ) occur  in  as  many  somites  (xi  to  xx). 
The  last  are  very  small  and  terminate  the  sperm  ducts.  The  latter  (vd)  have  a narrow  muscular  (?) 
section  in  somites  xi  and  xir.  The  epididymes  ( ep ) are  large  curved  masses  which  open  into  sperm  sacs 
(de).  The  sperm  sacs  themselves  (figs.  14,  15,  and  16,  de)  are  comparatively  small,  and  present  the 
remarkable  feature  of  being  closely  bound  together  by  muscular  and  especially  by  connective  tissue 
sheaths.  Moreover,  they  are  concealed  from  above  by  a thick  layer  of  prostate  glands  ( pgl)  which  com- 
pletely cover  them  dorsally,  laterally,  and  posteriorly,  and  which  open  by  numerous  ducts  into  the 
sperm  sacs  themselves.  In  a dissection  the  epididymes  appear  to  terminate  in  a somewhat  massive 
median  body  which,  by  sectioning,  is  found  to  include  the  sperm  ducts,  as  just  described.  The  common 
median  portion  of  the  sperm  ducts,  corresponding  to  the  penis  sheath  of  most  Hirudinidx , is  a very 
short  atrium  with  very  thick  muscular  walls  (mb)  and  a rather  wide  lumen  lined  by  a somewhat 
folded  epithelium  ( m ).  There  is  no  indication  of  a long  filiform  penis,  such  as  occurs  in  most  jawed 
leeches,  and  while  the  lining  of  the  atrium  is  probably  eversible,  it  could  form  only  a very  short,  rather 
wide  penis.  The  structure  of  the  whole  region  would  appear  to  adapt  it  better  to  the  production  and 
placing  of  spermatcphores,  as  in  Glossiphonia , rather  than  for  copulation  as  practiced  by  Hirudo. 

The  female  organs  are  like  those  of  Hirudo , etc.  The  vagina  (vg)  and  slightly  folded  common 
oviduct  (ode)  lie  to  the  right  of  the  nerve-cord,  ventral  to  which  the  left  oviduct  crosses  to  join  the 
latter. 

Like  //.  blanchardi,  this  species  is  a blood  feeder,  as  is  evidenced  by  the  presence  of  blood  in  the 
caeca,  etc.  A large  number  of  specimens  were  collected  at  San  Juan  on  January  13, 1899,  and  at  Cagua 
on  January  10,  1899.  It  also  occurs  on  the  American  continent,  as  1 have  received  from  Professor 
Harold  Heath,  of  Leland  Stanford  University,  examples  collected  by  R.  C.  McCregor  in  January, 
1896,  at  Panama,  Colombia.  The  drawings  of  the  internal  anatomy  were  made  from  the  latter. 
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DESCRIPTION  OF  FIGURES. 


Plate  12. 


Figs.  1 to  9 represent  Hirudinariu  blanchardi. 

Figs.  1,2.  Ventral  and  dorsal  views,  respectively,  of  a typical  large  specimen,  X 5.  The  somites 
are  indicated  by  Roman  numerals  on  the  left;  the  numbers  on  the  right  are  of  the  annuli, 
counted  from  the  prostomium,  while  the  symbols  included  within  parentheses  show  their 
theoretical  value.  Theeyes  and  metameric  sensillse  are  shown  in  heavy  black,  the  “goblet- 
shaped  sense  organs”  and  the  “conical  sense  organs”  as  small  dots.  Except  that  all  of 
the  goblet-shaped  organs  are  not  represented,  the  position  and  number  of  the  sense  organs 
is  indicated  as  accurately  as  possible.  An  attempt  has  also  been  made  to  have  the  boldness 
of  the  lines  correspond  with  the  depth  of  the  interannular  furrows. 

Fig.  3.  A semidiagrammatic  view  of  the  dorsum  of  the  posterior  end  of  the  same  specimen,  X 5.  The 
metameric  sense  organs  only  are  represented.  The  dotted  line  across  annulus  xxiv  «3, 
indicates  its  partial  subdivision  into  two.  The  somites  and  annuli  are  indicated  as  in  fig.  2. 

Fig.  4.  Slightly  more  than  the  right  half  of  somites  xv  and  xvi  of  the  largest  specimen,  X 3.  The 
whole  surface,  dorsal  and  ventral,  is  shown  as  though  flattened  out,  and  every  topographical 
feature  of  xv  has  been  drawn  with  the  greatest  care.  On  xvi  and  on  the  middle  portion  of 
xv  the  color  pattern  of  a small  specimen  has  been  plotted  to  show  its  relation  to  the  sen- 
sillse, etc.  The  intensity  of  the  black  pigment  is  indicated  by  the  closeness  of  the  stippling. 
dm,  dorsi-meson;  in,  extreme  lateral  margin;  vm  (the  exact  margin  of  the  figure),  the  ventri- 
meson;  np,  nephridiopore;  ind,  median-dorsal;  dl,  dorso-lateral;  dma,  dorso-marginal ; sm, 
supra-marginal ; sbm,  submarginal;  vma,  ventro-marginal;  and  vl,  ventro-lateral  sensilke. 

Fig.  5.  A median  dorsal  jaw,  X 33.  Outline  as  seen  from  the  right  side.  The  teeth  and  papilla;  are 
shown. 

Fig.  6.  Transverse  section  of  a jaw  shown  in  outline,  X 33.  The  cut  is  near  the  anterior  end,  and 
shows  one  of  the  larger  denticles  and  the  central  mass  of  gland  ducts  which  open  partly  on 
the  dentigerous  margin,  partly  on  the  lateral  faces  of  the  jaw.  d,  denticle;  p,  papillte;  gd, 
axial  mass  of  ducts. 

Fig.  7.  Partial  representation  of  the  reproductive  organs  from  the  dorsal  aspect,  X 6.5.  On  the  left 
side  the  first  testis  only  is  shown,  and  the  ductus  ejaculatorius  is  dra|>rn  forward  to  show 
the  epididymis,  tl-tll,  the  eleven  testes;  vd,  the  vas  deferens;  de,  ductus  ejaculatorius 
(sperm  sac);  ep,  epididymis;  ps,  penis  sheath  (atrium);  ov,  ovary;  ode,  common  oviduct; 
vg,  vagina. 

Fig.  8.  Outline  of  terminal  portion  of  male  duct,  seen  from  the  left  side,  X 6.5.  $ , male  pers;  Lther 

letters  as  in  fig.  7. 

Fig.  9.  Outline  of  the  female  organs  of  the  largest  specimen,  somewhat  dissected,  X 6.  5.  lov  and  rov, 
left  and  right  ovaries;  gla,  albumen  gland;  ode,  common  oviduct;  vg,  vagina;  b,  female 
bursa;  9 , female  pore. 

Plate  13. 


Figs.  10  to  17  represent  Diplobdella  antillarum. 

Figs.  10,  11.  Semidiagrammatic  figures  of  the  anterior  and  posterior  ends  of  the  body  viewed  from 
thedorsum.  X (about)  5.  The  somites  and  annuli  with  their  values  are  indicated  as  in  figs. 
1,  2,  and  3,  but  the  metameric  sensillse  are  indicated  by  circles.  On  somite  xiv  the  ventral 
sensillse  are  shown.  Sensillse  lettered  as  in  fig.  4. 

Fig.  12.  The  sex  pores  and  neighboring  structures.  X (about)  5. 

Fig.  13.  A left  lower  jaw  shown  in  outline  and  as  a transparent  object.  X 56.  The  denticles,  the 
course  of  the  gland  ducts  from  the  central  mass,  and  the  arrangement  of  some  of  the  muscles 
are  shown. 

Fig.  14.  Reproductive  organs  from  above.  X 6.5.  The  left  testes  are  omitted,  and  the  lettering  is  as 
in  fig.  7,  except  pgl,  prostate  glands. 

Figs.  15,  16.  Two  transverse  sections  through  the  atrium.  X 26.  The  section  shown  in  fig.  15  is 
five  sections  anterior  of  16.  $ , male  pore  opening  from  bursa;  m,  median  common  part  of 

duct  opening  into  male  bursa;  mb,  muscular  wall  of  atrium;  de,  ductus  ejaculatorius;  ep, 
epididymis;  pgl,  prostate  glands;  bn,  longitudinal  muscle  layer;  cm,  circular  muscle  layer; 
n,  nerve  cord. 

Fig.  17.  Outline  of  alimentary  canal.  X (about)  5.  The  Roman  numerals  indicate  somites,  and  show 
the  extent  of  the  several  regions. 

Figs.  18,  19,  and  20  are,  respectively,  nearly  anterior,  ventral,  and  right  lateral  views  of  the  female 
reproductive  organs  of  Hirudinaria  javanica.  X 10.  Lettering  as  in  fig.  9. 
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The  collections  of  the  U.  S.  Fish  Commission  steamer  Fish  Hawk  at  Porto  Pico 
during  the  months  of  January  and  February,  1899,  include  only  15  entries  of  nemer- 
teans,  indicating  a remarkable  scarcity  of  this  group  of  worms  in  the  localities 
visited.1  Eight  species  are  represented,  as  follows: 

1.  Drepanophorus  crassus  (Quatr).  One  specimen  from  off  Guaniquilla. 

2.  Tseniosotna  delinecttum  (Delle  Chiaje).  One  fragmentary  specimen  from  Ensenada  Honda,  Oulebra. 

3.  Txniosoma  discolor,  sp.  nov.  Two  large,  well-preserved  specimens  from  Ensenada  Honda,  Culebra. 

4.  Micrura  leucopsis,  sp.  nov.  Four  specimens.  Hucares. 

5.  Cerebratulus  cmtillensis,  sp.  nov.  Several  ruptured  individuals.  Mayaguez  Harbor. 

6.  Linens  albocindus  Verrill.  Ensenada  Honda,  Culebra.  Two  specimens. 

7.  Lineus  or  Micrura,  sp.  indet.  Several  fragmentary  specimens.  Ensenada  Honda,  Culebra. 

8.  Cerebratulus,  sp.  indet.  One  specimen.  Ensenada  Honda,  Culebra. 

Of  these  eight  species,  only  three  can  be  referred  to  previously  described  forms 
and  three  are  apparently  new  to  science.  The  specimens  comprising  the  remaining  two, 
being  known  only  from  preserved  material,  without  color  notes,  presented  no  tangible 
characteristics  which  would  lead  to  their  ready  diagnosis  and  can  not  be  referred  to 
any  species.  The  three  species  described  as  new  possess  such  well-marked  peculiari- 
ties of  color  and  structure  that  the  following  descriptions  will  doubtless  render  them 
easy  of  redetermination  in  spite  of  the  absence  of  drawings. 

1.  Drepanophorus  crassus  Quatr. 

Cerebratulus  crassus  Quatrefages,  Ann.  Sci.  Nat.  (3),  vi,  1846. 

Drepanophorus  crassus  Joubin,  Faune  Franchise:  Les  NCmertiens.  Paris,  1893. 

A single  specimen,  which  may  be  referred  to  this  species  with  a good  deal  of  certainty,  was  dredged 
off  Guaniquilla,  on  coral  and  sandy  bottom,  in  fathoms.  The  color  of  the  preserved  specimen  is  pale 
yellow,  but  its  internal  anatomy  and  the  arrangement  of  the  ocelli  agree  perfectly  with  those  of  D. 
crassus,  so  far  as  could  be  determined.  A detailed  account  of  the  anatomy  and  histology  of  this 
species  may  be  found  in  Burger’s  monograph  of  the  Nernerteans  of  the  Gulf  of  Naples  (Fauna  u.  Flora, 
Monogr.  22). 

The  specimen  collected  at  Porto  Rico  was  about  20  mm.  in  length.  The  species  is  found  in  warm 
waters  around  the  whole  circumference  of  the  globe.  It  is  common  in  the  Mediterranean  and  is 
reported  from  the  British  Channel,  Madeira,  Mauritius,  Samoa,  Panama,  and  other  tropical  localities. 

1 This  scarcity  of  nernerteans  is  even  more  striking  in  the  collections  of  Professor  Verrill  at  Bermuda,  where  but 
four  species  are  recorded  (Trans.  Connecticut  Acad.,  x,  p.  596-598,  1900),  and  in  the  collections  of  Ehrhardt  at  Barbados, 
where  Burger  found  but  two  species  (Zeits.  f.  wiss.  Zool.,  i.xi,  p.  16-37,  1895). 
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2.  Tseniosoma  delineatum  (Delle  Chiaje).1 

Polia  delineata  Delle  Chiaje.  Memorie  sulla  storia  e notomia  degli  animali  senza  vertebre  del  regno  di  Napoli.  Naples, 

1823-1829. 

Eupolia  delineata  Hubrecht.  Notes  from  the  Leyden  Museum,  I,  1879. 

This  species  was  represented  by  a portion  of  a single  small  individual  from  Ensenada  Honda, 
Culebra.  This  fragment  includes  about  25  mm.  from  the  anterior  end  of  the  body  and  shows  the 
characteristic  structure  and  markings  of  the  species. 

Burger  (Fauna  u.  Flora  von  Neapel)  records  this  species  from  Barbados,  and  Verrill2  has  collected 
it  in  the  Bermudas.  It  is  likewise  found  in  the  warm  waters  around  the  whole  circumference  of  the 
globe — from  the  Mediterranean,  South  Atlantic,  East  Indies,  Polynesia,  etc. 

3.  Taeniosoma  discolor,  sp.  nov. 

Body  of  large  size,  rather  stout,  with  rounded  margins.  One  of  the  preserved  specimens  showed 
a conspicuous  dorsal  ridge,  with  a median  groove  running  throughout  its  length. 

Color. — There  are  no  notes  on  the  colorations  of  the  living  worms.  The  color  of  the  preserved 
specimens  is  white,  or  grayish,  with  a broad,  median  band  of  darker  color  throughout  the  length  of 
the  dorsal  surface.  This  darker  band  is  about  one-half  the  width  of  the  body  and  appears  to  have 
been  brownish  or  purplish  in  life.  The  sides  and  ventral  surface  were  probably  whitish  in  color. 

Size. — The  largest  specimen  was  nearly  a meter  in  length,  about  8 mm.  wide,  and  5 mm.  in 
thickness. 

Ocelli. — The  head  contains  numerous  minute  ocelli.  These  are  arranged  in  two  broad,  irregular- 
groups  of  50  to  80  or  more  each  on  the  antero-lateral  margins  of  the  head.  A pair  of  very  slight  lateral 
grooves  extend  from  the  terminal  proboscis  pore  (when  the  head  is  extended)  along  the  lateral  margins 
for  a short  distance.  The  groups  of  ocelli  are  situated  on  the  dorsal  sides  of  the  grooves.  A distinct 
annular  groove,  marking  the  division  between  the  retractile  snout  and  the  parts  immediately  following, 
lies  directly  posterior  to  the  groups  of  ocelli. 

Habitat. — Ensenada  Honda,  Culebra,  February,  1899.  Two  large,  well-preserved  specimens. 

[Burger3  describes,  from  a single,  headless  fragment,  a species  from  Barbados  which  may  possibly 
be  identical  with  the  above.  This  species  ( Eupolia  antillensis ) was  75  cm.  long  and  6 to  7 mm.  wide. 
The  dorsal  surface  of  the  preserved  specimen  was  marbled  brown,  while  the  ventral  surface  and  sides 
were  yellowish  white  or  gray.  In  its  internal  organization  the  species  reveals  the  characteristic 
features  of  the  genus.] 

Cephalic  glands. — In  regard  to  the  cephalic  glands,  nearly  always  so  well  developed  in  the  group, 
T.  discolor  surpasses  nearly  all  others  in  the  magnitude  to  which  these  glands  are  developed.  They 
not  only  fill  up  a large  portion  of  the  tissues  of  the  head  in  front  of  the  brain,  but  extend  back  of  the 
mouth  and  some  little  distance  into  the  oesophageal  region.  In  the  mouth  region  these  cephalic  glands 
are  situated  within  the  outer  longitudinal  muscular  layer,  and  encroach  so  greatly  upon  the  area  of 
this  layer  that  they  actually  occupy  more  space  than  is  given  to  the  muscular  fibers  themselves 
Immediately  dorsal  to  the  mouth  the  glands  lie  directly  outside  the  circular  muscular  layer,  and 
form  a mass  which  is,  in  section,  four  times  as  thick  as  the  more  superficially  placed  muscles  of  the 
outer  longitudinal  layer.  On  the  sides  of  the  mouth  the  glands  are  scattered  irregularly  among  the 
fibers  of  the  outer  muscular  layer.  Behind  the  mouth  they  become  gradually  less  voluminous,  and 
disappear  somewhat  farther  back.  I have  not  seen  that  they  discharge  elsewhere  than  on  the  anterior 
end  of  the  head. 

Cutis. — The  cutis  glands  also  reach  an  enormous  development.  At  the  tip  of  the  snout  these 
glands  are  not  sharply  separated  from  the  cephalic  glands  mentioned  above,  but  a little  way  back  they 
become  separated  into  a sharply  limited  layer  immediately  beneath  the  fibrous  layer  of  the  integu- 
ment. This  layer  of  cutis  glands  is,  in  most  regions,  at  least  double  as  thick  as  the  epithelial  layer  of 
the  integument.  Beneath  the  glandular  layer  lies  the  fibrous  connective  tissue  layer  of  the  cutis,  of 

1 In  the  Proceedings  of  the  Washington  Academy  of  Sciences  (vol.  m,  p.  3,  4,  1901)  I have  given  my  reasons  for 
adopting  the  generic  name  Txniosoma  (Stimpson)  instead  of  Eupolia  (Hubrecht),  which  is  still  used  by  most  European 
writers. 

2Trans.  Connecticut  Acad.,  x,  p.  597,  1900.  The  species  is  here  referred  to  T.  curium,  but  a number  of  specimens 
collected  in  the  spring  of  1901  undoubtedly  belong  to  T.  delineata.  This  further  increases  my  conviction  that  the  former  is 
but  a variety  of  the  latter  species. 

3Beitr.  z.  Anat.,  Systematic  u.  Geogr.  Verbreitung  der  Nemertinen.  Zeits.  f.  wiss.  Zool.,  lxi,  p.29,1895. 
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varying  thickness,  but  on  the  whole  somewhat  surpassing  the  glandular  layer  in  volume.  The 
muscular  layers  of  the  body  walls  are  as  in  other  species. 

The  oesophagus  is  surrounded  with  numerous  blood  spaces  of  larger  area  than  in  most  species. 

The  cerebral  sense  organs  are  remarkably  voluminous,  and  lie  immediately  behind,  and  in  close 
contact  with,  the  dorsal  ganglia.  Anteriorly  they  extend  forward  beneath  these  ganglia,  and  their 
anterior  extremities  lie  externally  in  the  angle  between  the  dorsal  and  ventral  ganglia.  A small  canal 
leads  from  the  anterior  extremity  of  each  sense  organ  obliquely  forward  and  opens  to  the  exterior  in 
a shallow  groove  on  the  ventro-lateral  aspect  of  the  body  a little  in  front  of  the  anterior  portion  of  the 
brain.  The  buccal  nerves  are  very  large. 

The  proboscis  is  small,  and  the  proboscis  sheath  short.  The  muscular  and  other  layers  in  each 
are  quite  as  in  related  species. 

4.  Micrura  leucopsis,  sp.  nov. 

A rather  compact  species,  50  to  100  mm.  long  and  about  4 mm.  wide.  The  head  is  marked  off 
from  the  succeeding  portions  of  the  body,  when  contracted,  by  a narrow  constriction  extending 
entirely  around  the  body.  The  head  is  variable  in  shape  and  is  acutely  pointed  or  broadly  rounded, 
according  to  the  state  of  contraction.  The  mouth  is  of  large  size;  the  lips  are  whitish  in  color.  The 
cephalic  furrows  are  of  moderate  length,  reaching  back  to  the  annular  constriction  when  contracted. 
The  mouth  lies  a little  farther  back  than  the  posterior  ends  of  the  cephalic  furrows — not  reaching 
forward  to  the  annular  constriction.  The  body  is  somewhat  flattened  both  above  and  below,  but  the 
lateral  margins  are  rounded.  The  caudal  cirrus  is  colorless  and  of  moderate  size,  or  rather  small.  The 
proboscis  is  colorless,  of  moderate  size. 

Color. — As  preserved  in  formalin  the  color  is  homogeneous  slaty  blue  or  purplish,  with  a tinge 
of  gray,  except  on  the  head.  The  color  of  the  head  is  similar  to  that  of  the  body,  but  is  clearer  and 
not  so  grayish.  The  tip  of  the  snout,  both  above  and  below,  is  pure  white  (at  least  after  preservation 
in  formalin).  This  white  patch  surrounds  the  proboscis  pore  and  extends  backward  a short  distance 
along  the  cephalic  furrows.  No  ocelli  could  be  found.  It  is  possible  that  such  are  present,  but  could 
not  be  detected  on  account  of  the  extremely  dark  and  opaque  color  of  the  body.  After  standing  2J 
years  in  alcohol  the  color  is  still  as  dark  as  after  the  first  month. 

Hucares:  Four  specimens,  one  of  which  is  100  mm.  in  length  after  preservation  in  alcohol. 

In  internal  anatomy  this  species  presents  very  few  peculiarities.  The  great  abundance  of  pigment, 
which  gives  the  species  its  very  dark  color,  is  situated  mainly  in  the  cutis.  It  occurs  also  in  lesser 
quantities  in  the  connective  tissue  among  the  muscular  fibers,  and  a considerable  layer  of  it  lies  just 
external  to  the  circular  muscular  layer. 

The  cutis  glands  are  well  developed,  and  extend  as  a thick  layer  well  down  into  the  outer 
longitudinal  muscular  layer. 

The  brain  and  cerebral  sense  organs  are  as  in  other  species.  The  dorsal  median  nerve  is 
conspicuous. 

The  nephridia  rqach  forward  to  the  mouth,  but  do  not  extend  far  back  into  the  oesophageal 
region.  The  nephridial  canals  are  small  and  profusely  branched.  There  are  several  remarkably 
narrow  efferent  ducts  on  each  side,  opening  on  the  dorso-lateral  aspects  of  the  body. 

[ Linens  albongsus,  which  Verrill  has  described  from  Bermuda  (Trans.  Connecticut  Acad.,  x, 
p.  598,  1900),  is  widely  different  from  the  above,  the  two  species  agreeing  only  in  having  the  tip  of 
the  head  white  in  color.] 


5.  Cerebratulus  antillensis,  sp.  nov. 

As  preserved  in  alcohol  the  head  is  pear-shaped  and  very  much  flattened;  the  body  is  much 
flattened  and  has  thin  edges.  The  cephalic  furrows  are  long  and  deep,  reaching  a little  farther  back 
than  the  anterior  end  of  the  mouth.  Mouth  of  moderate  size.  Proboscis  pore  subterminal.  A con- 
spicuous pit  lies  exactly  terminal,  and  this  is  nearly,  but  not  quite,  reached  by  the  cephalic  furrows. 
As  seen  in  microscopic  sections  this  terminal  pit  represents  a very  highly  developed  frontal  sense  organ. 

Color. — In  formalin  the  color  of  the  body  is  faintly  reddish,  mottled  thickly  with  brownish  on 
the  dorsal  surface.  Under  sides  and  anterior  margins  of  head  paler. 

Mayaguez  Harbor,  Pt.  del  Algarrobo,  in  sand  or  mud,  at  a depth  of  161  to  172  fathoms.  One 
specimen,  much  broken.  Length  in  life  was  probably  100  to  150  mm. 
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Several  fragments  of  the  same  species,  two  of  which  have  well-preserved  heads,  were  taken  in 
sand  or  mud  at  the  entrance  to  Mayaguez  Harbor  in  12  to  13  fathoms. 

The  posterior  portion  of  anotherjspecimen , probably  of  this  species,  was  taken  in  the  same  harbor 
in  sticky  mud  at  a depth  of  41  fathoms. 

The  internal  anatomy  of  this  species  is  closely  similar  to  that  of  other  species  of  the'genus.  A 
very  highly  developed  frontal  sense  organ  lies  directly  dorsal  to  the  proboscis  pore,  as  was  mentioned 
above.  This  is  situated  directly  between  the  anterior  ends  of  the  cephalic  furrows  and  consists  of  a 
deep  pit  lined  with  specialized  epithelium. 

A broad  blood  lacuna  lies  in  the  anterior  portion  of  the  head.  This  divides  a little  farther  back 
into  two  lateral  lacunae  beside  the  rhynchodseum,  as  usual.  Lateral  and  circum-oesophageal  blood 
lacunae  as  in  other  species.  The  dorsal  vessel  leaves  the  proboscis  sheath  a little  way  behind  the 
nephridiopores,  and  therefore  at  about  two-thirds  the  distance  toward  posterior  end  of  oesophageal 
region. 

The  proboscis  sheath  has  a very  distinct  inner  longitudinal  muscular  layer  and  an  outer  layer 
of  circular  muscles. 

The  cutis  glands  are  remarkably  small  and  poorly  developed.  They  do  not  reach  one-fourth  of 
the  distance  from  the  exterior  to  the  circular  muscular  layer.  The  outer  longitudinal  muscular  layer 
is  much  thicker  than  the  two  inner  muscular  layers  combined. 

The  dorsal  ganglia  are  very  voluminous;  they  are  nearly  twice  the  diameter  of  the  ventral.  Each 
dorsal  ganglion  is  divided  posteriorly  into  two  lobes,  of  which  the  upper,  smaller  lobe  ends  shortly, 
while  the  larger,  ventral  lobe  continues  directly  into  the  cerebral  sense  organ.  These  sense  organs 
are  very  highly  developed;  the  canals  communicating  with  the  cephalic  furrows  pass  at  first  to  the 
internal  ventral  border  of  the  sense  organs,  and  then  bend  obliquely  upward  and  outward  to  the  lateral 
borders.  Later  the  canal  takes  a curved  course  to  the  internal  border  again.  Posteriorly  the  sense 
organs  end  blindly  in  the  broad,  lateral  blood  lacunae. 

The  buccal  nerves  are  large  and  conspicuous.  The  median  dorsal  nerve  is  very  small. 

Nephridia. — The  nephridial  canals  are  restricted  to  the  middle  third  of  the  oesophageal  region. 
The  main  canal  on  each  side  lies  above  the  lateral  blood  lacuna  in  the  angle  between  the  proboscis 
sheath  and  the  oesophagus,  while  a few  branches  pass  ventrally  and  lie  in  contact  with  the  circum- 
oesophageal  blood  spaces.  A single  pair  of  efferent  ducts  from  near  the  posterior  ends  of  the  canals 
pass  to  the  dorso-lateral  aspects  of  the  body,  as  usual. 

Reproductive  organs. — The  genital  products  appear  to  be  fully  matured  in  January.  The  oviducts 
were  then  partially  formed,  and  extended  as  rather  wide  tubes  through  the  two  inner  muscular  layers, 
but  failed  to  penetrate  far  into  the  outer  longitudinal  muscular  layer.  The  position  of  the  oviducts  is 
on  the  dorsal  surface  of  the  body  and  very  near  the  middle  line. 

6.  Lineus  albocinctus  Verrill. 

Trans.  Connecticut  Acad.,x,  p.598,  pi.  i.xx,  figs.  1,  la,  16,  1900. 

The  alcoholic  specimen  is  short  and  thick-set,  with  short  head,  rounded  body,  and  short  cephalic 
furrows.  Mouth  just  behind  the  posterior  ends  of  the  furrows.  Color  yellowish  in  alcohol,  but  gives 
no  indication  as  to  the  original  coloration,  except  that  there  is  a series  of  narrow,  transverse  lines 
crossing  the  posterior  portion  of  the  body  at  fairly  regular  intervals.  Proboscis  slender,  longer  than 
the  body  when  contracted,  yellowish  in  alcohol. 

Length  of  the  contracted  specimen  20  mm.;  width  2 mm. 

Ensenada  Honda,  Culebra.  A more  slender  specimen  from  the  same  locality  shows  the  trans- 
verse lines  more  distinctly,  is  more  slender  in  shape,  and  has  longer  cephalic  furrows. 

While  there  remains  the  possibility  that  an  examination  of  living  individuals  of  these  Porto 
Rican  worms  would  reveal  differences  which  would  cause  them  to  be  separated  from  L.  albocinctus, 
which  Verrill  has  recently  described  from  Bermuda,  yet  a comparison  of  preserved  specimens  from  both 
localities  indicates  that  they  are  specifically  identical.  The  Bermuda  specimens  that  I have  seen  were 
preserved  in  formalin  and  have  retained  well  their  original  color,  while  in  the  alcoholic  specimens 
from  Porto  Rico  the  color  has  almost  disappeared.  The  Porto  Rican  specimens  were  considerably 
larger. 

Professor  Verrill’s  description  of  the  living  worms  from  Bermuda,  is  as  follows:  “ Body  not  very 
long,  slender,  tapered  posteriorly,  a little  flattened;  head  usually  a little  wider  than  body  and  more 
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depressed.  Ocelli  small,  about  4 or  5 in  single  series  on  each  side  of  the  head.  Lateral  fossae  large 
and  long  Color  dark,  smoky-brown  or  nearly  black,  crossed  by  about  20  white  rings,  which  become 
narrow  white  lines  in  contraction;  neck  usually  with  a wider  white  band;  head  with  white  edges  and 
a median  white  dorsal  spot.  Under  side  whitish.  Length,  in  extension,  35  to  50  mm.;  diameter, 
about  1 to  1.5  mm.  Low-tide,  among  corallines.” 

7.  Micrura  or  Lineus  sp. 

A slender  species  with  long,  slender  head,  long  cephalic  furrows  reaching  hack  slightly  farther 
than  anterior  end  of  mouth.  Proboscis  large  in  size  and  nearly  as  long  as  body  of  the  worm.  Length 
of  the  alcoholic  specimen  140  mm.;  body  rather  slender,  with  rounded  margins. 

One  specimen  with  extruded  proboscis  from  Ensenada  Honda,  Culebra.  Two  headless  fragments 
from  the  same  locality  may  be  referred  to  the  same  species.  The  color  of  all  the  specimens  has  prac- 
tically disappeared. 

8.  Cerebratulus  sp. 

The  color  of  the  single  specimen,  preserved  in  alcohol,  has  disappeared.  Length  of  the  body 
about  50  mm. ; moderately  slender,  especially  in  the  oesophageal  region.  The  head  is  remarkably  long, 
slender,  sharply  pointed,  and  flat.  Mouth  large;  its  anterior  end  reaches  as  far  forward  as  the  posterior 
ends  of  the  cephalic  furrows.  Ensenada  Honda,  Culebra. 


THE  ECU  INODE  RMS  OF  PORTO  RICO. 

BY 

HUBERT  LYMAN  CLARK, 

Professor  of  Biology , Olivet  College,  Michigan. 


231 


THE  ECHINODERMS  OF  PORTO  RICO. 


By  HUBERT  LYMAN  CLARK, 
Professor  of  Biology , Olivet  College,  Michigan. 


The  following  account  of  the  echinoderms  of  Porto  Rico  is  based  primarily  on 
the  extensive  collections  made  by  the  U.  S.  Fish  Commission  steamer  Fish  Hawk 
in  January  and  February,  1899,  comprising  considerably  over  1,000  specimens  and 
representing  85  species.  The  collection  of  crinoids  is  very  small,  but  whether  this  is 
due  to  the  difficulty  of  dredging  in  those  waters  or  to  the  comparative  scarcity  of 
that  group  of  echinoderms  around  Porto  Rico  it  is  impossible  for  me  to  say.  The 
collection  of  holothurians  is  also  small,  but  in  this  case  there  is  little  doubt  that  the 
difficulty  of  dredging  is  responsible.  The  collections  of  starfishes  and  sea-urchins, 
though  not  very  extensive,  probably  represent  with  a fair  degree  of  completeness  the 
littoral  fauna  of  Porto  Rico  in  those  groups.  The  collection  of  brittle-stars  is  large, 
comprising  more  specimens  and  more  species  than  all  the  other  groups  combined, 
and  it  is  doubtless  very  representative,  at  least  of  the  littoral  fauna. 

I have  also  had  the  privilege  of  examining  the  echinoderms  collected  in  the  winter 
of  1900  near  San  Juan  by  Mr.  George  R.  Gray.  Though  this  collection  embraces  only 
22  species,  it  includes  1 holothurian  and  1 brittle-star  not  in  the,  Fi.ft  Hawk  collections. 
The  number  of  species  in  the  following  list  is  therefore  87,  of  which  3 are  crinoids,  11 
asteroids  (starfishes),  49  ophiuroids  (brittle-stars),  13  echinoids  (sea-urchins),  and  11 
holothurians.  Of  these,  8 seem  to  have  been  heretofore  undescribed  and  14  others 
have  their  previously  known  range  extended  considerably,  so  that  the  collections  add 
not  a little  to  our  knowledge  of  West  Indian  echinoderms.  About  50  of  the  87  species 
may  be  classed  as  “littoral”  forms;  that  is,  they  may  be  looked  for  in  water  of  less 
than  2 fathoms  depth,  and  nearly  all  of  them  occur  in  much  shallower  water  than  that, 
often  just  below  low-water  mark.  Judged  by  these  collections,  the  echi noderm  fauna 
of  Porto  Rico  is  essentially  like  that  of  the  other  West  Indian  islands,  although  some 
of  the  new  forms  may  prove  to  be  confined  to  Porto  Rico  alone.  At  present  we  know 
too  little  of  the  fauna  of  any  of  the  islands  to  draw  any  far-reaching  conclusions. 

In  preparing  this  report  two  very  different  objects  have  been  kept  in  view,  but 
it  is  hoped  that  the  attempt  to  combine  them  in  one  paper  will  not  detract  from  the 
value  of  the  work.  Primarily,  it  is  intended  to  present  a complete  report  of  the 
collections  made  by  the  Fisli  Iia/uok , describing  and  figuring  the  new  species,  and 
giving  a full  list  of  the  echinoderms  of  Porto  Rico.  But  the  attempt  is  also  made 
to  give. a brief  description  and  account  of  each  species,  sufficient  to  enable  anyone 
acquainted  with  zoolog}^  to  identify  them.  The  echinoderms  are  among  the  most 
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noticeable  and  characteristic  animals  of  the  West  Indies,  and  any  visitor  to  the 
islands  at  all  interested  in  natural  history  is  sure  to  find  specimens  which  it  would  be 
of  interest,  if  not  of  importance,  to  identify.  At  present  there  is  no  single  work, 
nor  indeed  any  popular  book  of  any  kind,  by  means  of  which  this  could  be  done. 
The  Porto  Rican  collections  have  afforded  the  opportunity  to  prepare  such  a paper, 
since  they  include  many  of  the  common  littoral  echinoderms  of  the  West  Indies.  It 
is  hoped  that  these  very  artificial  “ keys”  may  be  of  use,  not  only  to  travelers  and  to 
residents  in  Porto  Rico  and  the  other  islands  who  are  interested  in  marine  life,  but 
especially  to  students  or  specialists  in  other  fields  of  zoology  who  may  visit  the 
West  Indies  and  wish  to  know  the  names  and  history  of  the  echinoderms  with  which 
they  meet.  The  “keys”  may  also  be  of  use  in  Florida  and  along  the  Gulf  coast. 

It  must  be  borne  in  mind  that  our  knowledge  of  West  Indian  echinoderms  is  far 
from  complete,  and  there  are  doubtless  many  of  the  less  common  “littoral”  species 
not  included  in  these  “keys.”  Specimens  of  such  forms  may  or  may  not  fit  by  accident 
into  the  key,  but  the  brief  account  given  under  the  name  of  each  species  will  assist 
in  preventing  mistakes.  There  are  quite  a number  of  species  which  were  not  taken 
in  Porto  Rico,  but  which  will  very  possibly  be  found  there.  Such  forms  have  been 
included  in  paragraphs  following  the  lists  of  species,  with  brief  statements  of  their 
distinguishing  characteristics,  to  assist  in  their  identification  if  found.  It  is  of  great 
importance  that  specimens  which  do  not  answer  to  the  descriptions  here  given  should 
be  preserved  in  spirits  and  if  possible  forwarded  to  the  Fish  Commission  or  the 
National  Museum  at  Washington  for  identification.  In  this  way  the  present  list  will 
lie  extended  until  it  includes  all  of  the  littoral  echinoderms  of  the  West  Indies. 

In  presenting  this  report  I desire  to  express  my  deep  appreciation  of  the  cour- 
tesies I have  received  from  the  Hon.  George  M.  Bowers,  FI.  S.  Commissioner  of  Fish 
and  Fisheries;  and  also  from  Dr.  Hugh  M.  Smith,  of  the  U.  S.  Fish  Commission. 
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CRINOIDEA. 

SEA  LILIES. 

The  erinoids  comprise  a very  insignificant  part  of  the  Fish  Hawk  collections, 
and  there  are  no  stalked  forms  among  them.  There  are  not  a half  dozen  specimens 
all  together,  although  there  are  fragments  of  many  arms.  They  represent  three 
common  West  Indian  species  of  Cornatulce , collected  at  five  different  stations,  and 
may  lie  distinguished  from  each  other  by  the  following  characters: 

A.  Mouth  approximately  in  center  of  disk.  Oral  pinnules  without  a “ comb”  near  tip Antedon hagenii 

B.  Mouth  at  side  of  disk.  Oral  pinnules  with  a “ comb”  of  coarse  teeth  on  inner  side  near  tip. 

1.  Color  pale.  Pinnules  without  minute  spines  or  hooks  on  each  joint Actinometra  mcridionalis 

2.  Color  red-brown,  with  a longitudinal  black  stripe  on  aboral  side  of  arms.  Pinnules  with 

minute  spines  or  hooks  on  each  joint Actinometra  rubiginosa 

Antedon  hagenii  (Pourtales). 

This  has  been  called  the  commonest  crinoid  of  the  West  Indies.  It  was  first  collected  by  Pour- 
tales  in  the  Straits  of  Florida,  and  has  since  been  found  widely  distributed  in  the  Caribbean  Sea. 
The  calyx  is  about  20  mm.  across;  arms  100  mm.  long.  There  is  one  calyx  and  fragments  of  many 
arms  from  station  6067,  where  they  were  dredged  on  a coral  bottom  at  over  100  fathoms  depth. 
Pourtales  says  the  color  is  “pale-greenish,  turning  white  in  alcohol.”  The  fragments  of  arms  before 
me  are  almost  white,  but  are  banded  with  pale  brown,  and  near  the  base  is  a longitudinal  pale-brown 
stripe  on  the  aboral  side. 

Actinometra  meridionalis  ( Pourtales) . 

Originally  described  by  Pourtales  from  specimens  collected  in  Florida  Straits,  but  now  known  as 
a common  and  widely  distributed  form  in  the  western  Atlantic.  Somewhat  larger  than  the  preceding. 

There  are  4 calyces  of  this  species,  with  portions  of  arms  attached,  from  station  6063.  The  longest 
arm  measured  125  mm.  There  are  also  fragments  from  station  6066.  This  specimen  was  collected 
with  a trawl  on  a rocky  sand  bottom  at  a depth  of  from  75  to  172  fathoms. 

Actinometra  rubiginosa  ( Pourtales) . 

First  described  from  south  of  Florida,  its  range  eastward  being  greatly  extended  by  its  collection 
at  the  eastern  end  of  Porto  Rico.  About  the  size  of  the  preceding  and  more  handsomely  colored. 
Fragments  of  arms  collected  with  a tangle  on  a coral  bottom  at  stations  6088  and  6090,  at  depths  of  16 
to  23  fathoms,  seem  to  be  referable  to  this  species.  They  are  dark  reddish-brown,  with  a longitudinal 
black  stripe  on  the  aboral  side. 

Numerous  other  species  of  erinoids  have  been  collected  in  the  Caribbean  Sea, 
but  it  is  impossible  to  say  what  forms  may  be  expected  to  occur  in  the  Porto  Rican 
waters.  It  is  worth  noting,  however,  that  the  three  species  collected  by  the  Fish 
Hawk  are  not  only  all  Cornatulce  (erinoids  without  stalks,  not  attached  when  adults), 
but  belong  to  the  10- armed  series  of  that  group.  Several  Cornatulce , having  15  to  20 
or  more  arms,  may  be  looked  for,  while  other  10-armed  species  undoubtedly  occur. 
Of  the  stalked  erinoids,  Pentacrimos  decorus  W.  Thomson  has  been  recorded  from 
the  “ south  side  of  Porto  Rico”  (Fewkes,  Bull.  Mus.  Comp.  Zool.,  vol.  x,  p.  181)  and 
three  other  species  of  the  same  genus  are  also  known  from  the  West  Indies,  all  col- 
lected in  water  of  over  70  fathoms  depth.  The  curious  little  Holopus,  which  has  been 
recorded  from  the  north  side  of  Cuba  and  from  Barbados,  may  he  looked  for  attached 
to  rocks  in  comparatively  shallow  water. 
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ASTEROIDEA. 

STARFISHES. 

The  Fish  HawFs  collection  of  starfishes  is  of  considerable  interest,  although 
no  new  species  were  found.  There  are  103  specimens,  representing  11  species,  but 
one-third  of  these  belong  to  a single  species  of  Astropecten.  With  one  exception 
the  species  are  common  West  Indian  forms,  and  the  list  is  almost  a duplicate  of  one 
published  in  1898  as  “The  Asteroids  of  Jamaica”  (Johns  Hopkins  Univ.  Circ.,Nov., 
1898).  These  starfishes  are  readily  distinguished  from  each  other,  as  they  represent 
no  less  than  7 families,  and  the  following  artificial  key  will  make  their  determination 
easy,  although  it  is  worthless  for  any  other  species. 

A.  Rays  shorter  than  diameter  of  disk,  the  general  shape  of  animal  pentagonal. 

I.  Size  large,  disk  high Pentaceros  reticulatus.  (7) 

II.  Size  very  small,  disk  flat Asterina  folium.  (8) 

B.  Rays  much  longer  than  diameter  of  disk. 

I.  Rays  more  or  less  flattened,  and  spiny,  at  least  on  the  sides. 

a.  Disk  large;  general  form  star-shaped;  marginal  plates  of  rays  on  upper  side  very  prominent. 

1.  Marginal  plates  without  spines ' Astropecten  cmtillensis.  (1) 

2.  Marginal  plates  with  erect,  conical  spines .....Astropecten  duplicatus.  (2) 

b.  Disk  smaller,  rays  longer,  marginal  plates  not  prominent. 

1.  Rays  9,  flat  and  long Luidia  senegalensis.  (5) 

2.  Rays  5,  flat  and  long,  not  spiny  above Luidia  clathrccta.  (4) 

3.  Rays  5,  banded  alternately  with  green  or  purple  and  yellow,  somewhat  flattened,  long, 

and  covered  with  small  spines Luidia  alternata.  (3) 

4.  Rays  5,  not  much  flattened,  short,  blunt,  and  bearing  a few  (30  to  60)  coarse  spines...  Echinaster  crassispina.  (11) 
II.  Disk  very  small,  rays  very  slender,  and  almost  cylindrical. 

a.  Rays  rather  blunt  and  quite  smooth. 

1.  Groups  of  openings  through  skeleton  arranged  in  regular  longitudinal  rows  on  rays. . Ophidiaster  guildingii.  (9) 


2.  Groups  of  openings  through  skeleton,  without  any  definite  arrangement Linckia  guildingii.  (10) 

b.  Rays  tapering,  and  more  or  less  spiny,  at  least  on  sides Zoroaster  fulgens.  (6) 


1.  Astropecten  antillensis  Liitken. 

This  common  starfish  occurs  throughout  the  West  Indies,  on  sandy  bottoms.  It  is  generally  very 
light  colored,  whitish  or  pale  brown,  and  reaches  a diameter  of  about  175  mm.  There  are  thirty-six 
specimens  in  the  Fish  Hawk  collection,  ranging  from  6 to  185  mm.  across.  The  smallest  has  the 
paxilhe  with  6 or  more  spinelets,  4 marginal  plates  on  each  side  of  ray,  and  a A -shaped  plate  at  tip; 
infero-marginal  plates  with  one  lateral  spine,  the  second  just  beginning  to  appear.  Specimens  12  to  15 
nun.  across  have  the  second  lateral  spine  nearly  as  large  as  the  first,  except  on  the  2 infero-marginal 
plates  at  angle  of  the  rays;  the  paxilhe  spinelets  are  more  graniform.  In  specimens  24  mm.  across  the 
paxilhe  spinelets  are  nearly  granular.  Small  specimens  are  easily  distinguished  from  small  specimens 
of  the  next  species  by  their  flatness,  breadth  of  rays,  the  paxilhe,  and  bluntness  of  lateral  spines. 

Collected  at  Arroyo,  Mayaguez,  and  Puerto  Real. 

2.  Astropecten  duplicatus  (Gray). 

This  species  seems  to  occur  in  deeper  water  than  the  preceding  around  Porto  Rico,  but  may  be 
found  with  it.  There  are  several  differences  between  them,  but  the  spines  on  the  marginal  plates 
sufficiently  distinguish  duplicatus.  It  reaches  the  same  size  and  has  the  same  distribution  as  antillensis, 
but  varies  more  in  color,  being  sometimes  bright  reddish  brown. 

There  are  11  specimens  before  me,  varying  in  size  from  18  to  178  mm.  across  and  in  color  from 
almost  white  to  brownish  orange,  with  feet  red,  green,  or  pale  brown.  The  smallest  has  only  4 or  5 
spinelets  on  each  paxil la  and  no  spines  on  supero-marginal  plates. 

Collected  at  stations  6058,  6072,  6084,  6085,  6091,  and  6096;  none  taken  in  less  than  6 fathoms. 

3.  Luidia  alternata  (Say). 

One  of  the  handsomest  starfishes  of  the  West  Indies,  often  found  with  the  two  preceding.  It 
reaches  a large  size,  250  mm.  across,  and  its  striking  colors  make  it  very  conspicuous.  There  is  only 
one  small  specimen  in  the  Fish  Hawk  collection  (65  mm.  across),  from  station  6097,  in  10  fathoms. 
The  colors  are  purplish  and  yellowish. 
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4.  liuidia  clathrata  (Say). 

Common  on  sandy  bottoms  along  the  southeastern  coast  of  the  United  States  and  throughout  the 
West  Indies,  also  occurring  in  Bermuda.  It  reaches  a diameter  of  200  mm.  Color  usually  grayish 
blue  above,  light  yellowish  beneath. 

Collected  at  stations  6054  and  6084;  7 specimens,  the  largest  200  mm.  across. 

5.  Luidia  senegalensis  (Lamarck). 

This  curious  and  interesting  starfish  occurs  on  sandy  bottoms  throughout  the  West  Indies.  It 
reaches  a diameter  of  over  350  mm.  Upper  surface  grayish  blue;  lower  pale  yellow.  There  are  3 
specimens,  all  with  9 rays.  The  largest  is  365  mm.  across.  Collected  at  Catano,  Mayaguez,  and 
Puerto  Real. 

6.  Zoroaster  fulgens  W.  Thomson. 

A large  and  handsome  starfish,  225  mm.  across,  found  in  deep  water  throughout  the  North 
Atlantic.  Its  occurrence  in  shallow  water  at  San  Juan  seems  quite  exceptional.  There  are  2 very  fine 
specimens  labeled  simply  “San  Juan,”  which  I have  referred  to  this  species,  though  not  without 
hesitation.  They  answer  very  satisfactorily  to  Sladen’s  description  (Challenger  Report,  vol.  xxx),  but 
not  so  well  to  his  figures,  which,  however,  differ  somewhat  from  the  description,  especially  in  propor- 
tions. The  specimens  before  me  have  the  rays  110  mm.  long,  while  the  radius  of  the  disc  is  only 
8 mm. , therefore  R = 14  r.  Perrier,  in  his  description  of  Z.  ackleyi,  speaks  of  superficial  resemblances, 
aborally  to  Ophidiaster,  orally  to  Luidici,  and  in  these  the  Porto  Rican  specimens  agree  with  ackleyi; 
but  they  differ  from  that  species  in  having  only  11  longitudinal  rows  of  plates  on  the  rays,  agreeing  in 
that  respect  with  fulgens.  They  also  agree  with  the  latter  species  in  the  granulation  of  the  plates  and 
in  several  other  minor  points,  but  they  are  not  nearly  as  spiny  as  Sladen’s  figures.  All  the  differences 
together,  however,  do  not  seem  to  me  to  warrant  the  separation  of  the  Porto  Rican  species  as  new.  It 
is  unfortunate  that  there  are  no  data  to  show  at  what  depth  these  specimens  were  collected;  it  hardly 
seems  possible  that  they  could  have  been  collected  along  shore  or  in  very  shallow  water. 

7.  Pentaceros  reticulatus  (Linnfeus). 

This  is  perhaps  the  best  known  of  the  West  Indian  starfishes,  being  commonly  brought  back  by 
sailors  and  travelers  as  a curio.  It  reaches  a large  size,  up  to  nearly  0.5  meter  in  diameter.  In  life 
the  color  is  usually  yellowish  or  reddish-orange,  but  when  dried  it  is  more  often  brown.  It  occurs  on 
sandy  or  muddy  bottoms,  in  shallow  water,  throughout  the  West  Indies.  The  Fish  Hawk  collection 
contains  12  small  specimens,  measuring  from  72  to  200  mm.  across.  They  were  collected  at  Mayaguez, 
Ponce,  and  San  Juan.  Mr.  Gray  brought  back  about  50  specimens  of  medium  size,  of  which  2 have  6 
rays  and  2 have  only  4.  The  ambulacral  furrows  of  the  latter  form  a perfect  cross.  Mr.  Gray  called 
my  attention  to  the  fact  that  there  are  2 well-marked  varieties  of  this  starfish,  so  different  from  each 
other  that,  were  connecting  links  wanting,  they  would  easily  pass  for  distinct  species.  One  has  the  rays 
acuminate,  the  disc  very  high,  the  skeleton  comparatively  light,  and  the  oral  surface  quite  spiny,  while 
the  other  has  the  rays  shorter  and  more  rounded,  the  disc  lower,  the  skeleton  very  solid,  and  covered 
with  large  tubercles;  oral  surface  more  granular  and  less  spiny. 

8.  Asterina  folium  Ltitken. 

A very  pretty  little  starfish,  rarely  20  mm.  in  diameter,  found  clinging  to  the  under  side  of  rocks, 
in  shallow  water.  The  color  varies  greatly,  blue  being  the  prevalent  shade,  but  red,  yellow,  green, 
and  white  specimens  often  occur.  Found  from  Bermuda  southward  throughout  the  West  Indies. 
One  small  specimen,  13  mm.  across,  from  the  reefs  at  Ponce,  is  the  only  representative  in  the  Fish  Hawk 
collection. 

9.  Ophidiaster  guildingii  (Gray). 

Found  among  corals  and  broken  rocks  throughout  the  West  Indies,  but  does  not  seem  to  be  as 
common  as  the  following,  which  it  superficially  resembles.  It  rarely  reaches  a large  size,  50  to  60  mm. 
across  being  a good  average.  The  color  varies  from  red  and  yellow  to  purplish,  brown,  and  white. 
Three  average-sized  specimens  of  this  species  were  collected  at  Ponce. 

10.  Linckia  guildingii  (Gray). 

A very  common  starfish  from  Bermuda  southward,  occurring  among  corals  and  broken  rocks.  It 
reaches  a much  larger  size  than  the  preceding,  a big  specimen  measuring  200  mm.  across;  but  it  is 
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generally  much  less  than  100  mm.  in  diameter.  Color  very  variable;  some  are  light  brown  with  dark 
blotches,  some  chocolate  brown,  some  purplish  brown,  and  some  almost  black.  Rays  very  variable  in 
size  and  number,  a specimen  with  5 equal  rays  being  a rarity.  It  is  not  uncommon  to  find  a single 
ray  creeping  about  by  itself,  and  sooner  or  later  such  a ray  reproduces  a new  disk  and  4 or  5 new  rays. 
This  remarkably  variable  species  is  represented  by  16  specimens  in  the  Fish  Hawk  collection  and  2 in 
Mr.  Gray’s  collection.  Of  these,  9 have  6 rays,  6 have  5 rays,  1 has  4 rays,  and  2 consist  of  only  1 ray 
each.  Very  few  have  the  rays  even  approximately  equal,  and  in  no  less  than  6 specimens  1 ray  is  so 
much  larger  than  the  others  that  it  is  clearly  reproducing  a new  disk  with  the  rays.  In  these  the 
madrepore  plate  is  usually  lacking,  but  in  one  of  them  there  are  3.  Of  the  other  12  specimens,  9 
have  2 madrepore  plates,  1 has  1,  and  the  2 single  rays  have  none. 

Collected  at  Ensenada  Honda  (Culebra),  San  Juan,  and  Ponce. 

11.  Echinaster  crassispina  Verrill. 

This  starfish  belongs  to  an  entirely  different  order  from  the  preceding.  It  is  seldom  100  mm. 
across,  and  is  reddish  brown  or  yellowish  brown  in  color.  Its  exact  range  is  not  known,  but  it  is 
considered  by  some  writers  as  identical  with  E.  spinosus,  which  occurs  on  muddy  bottoms  and  among 
mangroves  throughout  the  West  Indies.  Eleven  specimens  from  Catafio,  San  Juan  Harbor,  and 
Puerto  Real  and  stations  6059,  6072,  and  6091  vary  much  in  color,  from  bright  yellow  brown  to  dark 
red  brown,  but  agree  very  well  in  general  form  and  appeai-ance.  The  largest  has  R=48,  r=ll,  R=4lr; 
the  smallest  has  R=18,  r=4,  R=4ijr.  In  others,  R=3r,  R=4r,  and  R=5r.  They  are  all  clearly 
representatives  of  Verrill’s  species  crassispina.  Sladen  gives  crassispina  as  a synonym  of  spinosus  Retzius, 
but  these  Porto  Rican  specimens  are  so  easily  distinguished  from  Jamaican  specimens  of  spinosus,  that 
it  seems  better  to  use  Verrill’s  name.  The  short,  blunt  arms,  with  the  rather  few,  very  coarse  spines, 
are  quite  characteristic,  and  none  of  the  specimens  before  me  have  the  bright-red  color  of  the  Jamaican 
spinosus. 

Several  other  starfishes  may  be  looked  for  on  the  shores  of  Porto  Rico,  as  they 
are  common  in  other  parts  of  the  West  Indies.  They  are  closely  related  to  those 
already  listed,  and  may  be  found  in  similar  situations.  Astropecten  articulatus  (Say) 
may  be  distinguished  from  either  of  the  Astropectens  given  above  by  the  presence  of 
a small,  blunt  tubercle  on  the  marginal  plates  near  the  tip  of  the  ray,  but  there  are 
no  spines  on  these  plates.  In  color  and  general  appearance  this  species  approaches 
antillensis  very  closely.  Asterina  rninuta  (Gray)  is  smaller  and  less  pentagonal  than 
folium , and  the  color  is  pretty  uniformly  white.  The  plates  along  the  edges  of  the 
furrows  in  which  the  feet  lie  carry  2 or  3 spines  on  their  free  margin  (not  I or  5,  as 
in  folium),  and  the  plates  in  the  interradii  of  the  upper  surface  carry  only  1 spine 
(rarely  2)  instead  of  3 or  I,  as  in  folium. 

Another  starfish  allied  to  Asterina  is  Stegnaster  wesseli  Perrier.  This  form  is 
somewhat  larger — 20  to  35  mm.  across  and  having  the  disc  rather  high  (4  to  7 mm.). 
The  whole  animal  is  covered  with  a thick,  granular  skin,  which  conceals  the  under- 
lying plates.  The  color  is  whitish.  It  occurs  under  rocks  with  Asterina  and  Linckia. 

If  Echinaster  spinosus  is  a different  species  from  E.  crassispina , probably  it  also 
occurs  in  Porto  Rico.  It  may  be  recognized  by  rather  long,  tapering  arms,  R>5r, 
numerous  small,  sharp  spines,  and  its  deep  but  bright  red  color.  It  is  a handsome 
starfish,  and  should  be  easily  recognized.  Possibly  Asterias  tenuispina, , which  occurs 
in  the  Bermudas,  or  some  other  Asterias , may  occur  in  Porto  Rico.  The  genus  may 
be  recognized  by  the  absence  of  marginal  plates,  by  the  irregular  meshwork  of  the 
skeleton  on  the  upper  side,  and  the  numerous  spines  of  various  sizes.  A.  tenuispina 
has  a variable  number  of  arms,  I to  9,  but  usually  7.  The  color  is  reddish  yellow, 
with  more  or  less  violet  marking. 
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OPHXUROIDEA. 

BRITTLE-STARS,  SAND-STARS,  SERPENT-STARS,  ETC. 

The  brittle-stars  make  up  by  far  the  largest  and  most  interesting  part  of  the 
collection  of  echinoderms  made  by  the  Fish  Hawk.  There  are  about  550  specimens, 
representing  19  species,  of  which  no  less  than  7 seem  to  be  new  to  science.  In  spite 
of  the  fact  that  the  ophiurans  of  the  West  Indies  have  been  long  and  carefully 
studied  by  some  of  the  best  systematists  in  the  world,  so  great  is  their  number  and 
so  extraordinary  their  variety  that  almost  every  collection  of  any  size  adds  something 
new  to  the  list.  This  is  especially  true  when  collecting  with  a tangle,  for  a dredge 
or  trawl  is  of  little  use  on  a bottom  covered  with  coral,  while  a tangle  quickly  gathers 
up  any  objects  as  rough  as  the  ordinary  brittle-star.  Of  course,  on  sandy  or  muddy 
bottoms,  where  the  ophiurans  are  buried,  a dredge  or  trawl  is  better.  Half  of  the 
specially  interesting  forms  collected  by  the  Fish  Hawk  were  taken  with  the  tangle; 
all  but  one  or  two  of  the  remainder  were  taken  Avit.h  the  dredge  or  7-foot,  trawl. 
Aside  from  those  Avhich  are  new,  there  are  several  species  of  very  great  interest  on 
account  of  the  considerable  extension  of  their  range  or  the  discovery  of  their  pres- 
ence in  shallow  water  when  previously  known  only  from  considerable  depths.  There 
are  17  species  which  were  collected  along  shore,  the  remaining  31  having  been  taken 
at  depths  of  from  1 to  231  fathoms.  In  the  study  of  this  collection  Professor  Yerrill’s 
recent  papers  on  West  Indian  Ophiurans  (Trans.  Conn.  Acad.,  vol.  x,  pt.  2)  have 
been  of  the  greatest  value,  and  his  classification  and  nomenclature  have  been  adopted 
in  the  following  list  except  in  one  or  two  instances. 

The  following  very  artificial  key  to  the  brittle-stars  of  Porto  Rico  (on  pp.  240- 
211)  is  rendered  more  or  less  technical  on  account  of  the  large  number  of  species  and 
the  close  relationship  between  many  of  them.  Consequently  it  has  been  necessary  to 
make  use  of  certain  terms  that  may  not  be  readily  understood  by  one  not  familiar 
with  the  group.  These  terms  are  herewith  briefly  defined  in  order  to  make  the  key 
thoroughly  intelligible: 

Adoral  plates. — A pair  of  small  plates  at  the  base  of  the  jaws,  proximally  close  to  the  oral  shields. 
Arm-comb. — A series  of  very  small  teeth-like  projections  or  papillae  bordering  the  plates  of  the  disk  at 
the  base  of  the  arm  in  the  genus  Ophioglypha. 

Arm-spines. — The  spines  borne  on  the  side  of  the  arms;  the  number  of  arm-spines  is  the  number  in  a 
single  vertical  row. 

Disk. — The  body,  as  distinguished  from  the  arms,  especially  the  upper  side  of  the  body. 

Distal. — Away  from  the  mouth;  toward  the  tip  of  the  arm. 

Jaws. — The  five  triangular  bodies  which  surround  the  mouth,  each  one  made  up  of  several  plates  and 
bearing  the  oral  papillae  and  tooth  papillae. 

Oral  papillae. — The  teeth-like  projections  on  the  sides  of  the  jaws. 

Oral  shields. — The  large  plates  lying  one  in  each  interradius  between  the  bases  of  the  arms,  on  the 
under  side,  just  outside  the  bases  of  the  jaws. 

Proximal. — Toward  the  mouth  or  base  of  the  arms. 

Radial  shields. — Large  plates  on  the  surface  of  the  disk,  arranged  in  pairs  at  the  base  of  the  arms;  they 
may  be  very  large,  or  small,  or  entirely  concealed;  the  two  shields  of  a pair  may  lie  close 
together  or  widely  separated. 

Tentacle  pores. — Openings  on  under  side  of  arm,  through  which  tentacles  project  in  the  living  animal. 
Tentacle  scales. — Small  scales,  just  outside  the  under-arm  plates  and  close  beside  the  tentacle  pores. 
Tooth,  papilla; . — The  teeth-like  projections  at  apex  of  jaw. 

Under-arm  plates. — The  longitudinal  row  of  plates  covering  the  lower  surface  of  the  arms. 

Upper-arm  plates. — The  longitudinal  roAV  of  plates  covering  the  upper  surface  of  the  arms;  usually  they 
form  a single  continuous  series,  but  sometimes  they  are  widely  separated  from  each  other, 
and  occasionally  there  are  additional  rows  composed  of  supplementary  plates  on  each  side. 
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Key  to  the  Brittle-Stars  of  Porto  Rico. 

A.  Arms  not  capable  of  being  vertically  coiled;  disk  sharply  set  off  from  arms. 

I.  Arm-spines  short,  smooth,  on  distal  edge  of  side  arm-plates,  closely  appressed  to  arm, 

a.  Disk  covered  with  fine  granules. 

ol.  Arm-spines  8 to  10,  short,  broad,  equal;  arms  comparatively  short,  about  3 times  diameter  of  disk; 

radial  shields  covered;  adoral  plates  covered  by  granules. . Ophiura  brevicauda.  (2) 
a2.  Arm-spines  7 to  8,  slender,  equal;  arms  more  than  3 times  the  diameter  of  disk;  radial  shields  covered; 


adoral  plates  naked Ophiura  brevispina.  (3) 

a3.  Arm-spines  8 to  9,  the  lowest  the  longest;  radial  shields  covered Ophiura  appressa.  (1) 

ct4.  Arm-spines  6 to  8,  the  lowest  the  longest;  radial  shields  naked;  color  ashy  gray Ophiura  cinerea.  (4) 

a5.  Arm-spines  8 to  9,  the  lowest  the  longest;  radial  shields  naked:  color  purplish  red Ophiura  rubicunda.  (5) 

b.  Disk  covered  with  scales  or  plates. 

61.  Upper  arm-plates  with  supplementary  plates  on  each  side;  arm  spines  4 to  6 Ophiolepis  elegans.  (6) 

62.  Upper  arm-plates,  without  supplementary  plates. 


c.  Radial  shields  separated  from  genital  plates  by  a pair  of  plates,  which  bear  on  their  proximal  edge 
a row  of  bead-like  papillae,  similar  to  those  on  distal  edge  of  radial 
shield.  This  makes  the  radial  shields  appear  as  though  cracked  trans- 
versely, each  side  of  the  crack  bearing  a row  of  little  papillae. 

Ophiothyreus  goesii.  (10) 

cc.  Radial  shields  not  as  above. 

d.  No  tentacle-pores  beyond  the  basal  arm  joints. 

e.  Disk-scales  rough  and  swollen;  an  erect  spine  on  each  of  several  basal  arm-plates;  arm-spines  2. 

Ophiomusium  sculptum.  (14) 

ee.  Disk-scales  smooth;  under  arm  plates  persisting  nearly  to  end  of  arm;  arm-spines  3. 

Ophiomusium  eburneum  elegans.  (13) 

eee.  Disk-scales  smooth,  rather  few;  no  under-arm  plates  beyond  third  or  fourth;  arm-spines  4 to  5. 

Ophiomusium  validum.  (15) 

(id.  Tentacle  pores  to  end  of  arm. 

/.  Not  more  than  2 tentacle-scales. 

g.  Small  separated  radial  shields;  4 to  5 arm-spines,  lowest  longest Opliiozona  impressa.  (7) 

gg.  Radial  shields  large,  slightly  separated;  arm-spines  3 (rarely  4)  subequal ...  Opliiozona  nivea  compta.  (8) 

ggg.  Radial  shields  large,  with  a blunt  spine  on  the  outer  end;  arm-spines  3 Opliiozona  tessellata.  (9) 

ff.  Tentacle-scales  3 or  more. 

h.  Papillse  of  arm-comb  small,  almost  bead-like i . . . Ophioglypha  robusta.  (12) 

hh.  Papillse  of  arm-comb  sharp  and  cylindrical Ophioglypha  ljungmani.  (11) 

II.  Arm-spines  rather  long,  more  or  less  at  an  angle  to  arm,  and  often  rough  or  thorny. 
a.  Disk  covered  with  little  granules. 

ol.  Disk  granules  coarse  and  uneven;  no  tooth  papillse;  basal  oral  papillse  very  wide;  arm-spines  3. 

Ophiostigma  isacanthum.  (40) 

a2.  Disk  granules  even;  numerous  tooth-papillse;  arm-spines  4 to  6. 

b.  Two  tentacle-scales Ophiocoma  cchinata.  (19) 

bb.  One  tentacle-scale. 

c.  Color  almost  black;  under  side  and  especially  tentacles  rusty  red Ophiocoma piisei.  (21) 

cc.  Color  light  brown;  arms  banded  with  darker Ophiocoma  pumila.  (20) 

aa.  Disk  more  or  less  covered  with  scattered  spines,  spinules  or  thorny  stumps. 

61.  No  oral  papillse;  arm-spines  5 to  10,  long,  glassy,  thorny. 

c.  Disk  beset  with  numerous  trifid  stumps,  among  which  there  are  often  a few  slender  spines. 

Ophiothrix  angulata.  (16) 

cc.  Disk  beset  with  slender  spines Ophiothrix  mrstedii.  (17) 

ccc.  Disk  with  a few  long  slender  spines;  arm-spines  very  long,  slender,  rough  and  glassy. . Ophiothrix  suensonii.  (18) 
6 2.  Oral  papillse  few,  rarely  more  than  2 on  a side;  arm-spines  4 to  7,  smooth  to  the  naked  eye. 

cl.  Size  large,  disk  over  10  mm.;  color  very  dark;  arms  5,  very  long;  arm-spines  7 Ophiactis  longibrachia.  (25) 

del.  Size  small,  disk  not  often  over  7 mm.;  colors  green  and  white;  arms  usually  6,  rather 

short;  arm-spines  7 Ophiactis  krebsii.  (24) 

cldd.  Size  small;  colors  purple  and  white;  6 arms;  arm-spines  4 Ophiactis  loricata.  (26) 

6 3 Oral  papillae  numerous,  4 or  more  on  each  side. 

e.  Oral  shield  touches  the  side  arm-plate  on  each  side. 

/.  Radial  shields  long,  narrow,  and  partly  covered. 

g.  Arms,  5.  Rows  of  spines  closely  approximate  dorsally Ophiacantha  bidentala.  (41) 

gg.  Arms,  6.  Rows  of  spines  not  approximate  dorsally Ophiacantha  ophiactoides.  (42) 

ff.  Radial  shields  broad  and  thin,  one  overlapping  the  other Ophioplinthaca  spinissima.  (45) 

ee.  Oral  shield  separated  from  the  side  arm-plate  by  a corner  of  the  adoral-plate Ophiopristis  hirsuta.  (44) 

e.  Disk  covered  With  scales  or  smooth  skin,  without  spines  or  thorny  stumps. 

« 1.  Upper  arm-plates  with  supplementary  plates  on  each  side. 

li.  Color  pale  bluish,  yellowish,  or  whitish;  arms  yellowish,  banded  with  brown-; 

usually  a network  of  fine  brown  lines  on  disk Ophionereis  reticulata.  (39) 

li.h.  Color  reddish-brown;  arms  banded  with  darker Ophionereis  dubia.  (37) 

hhli.  Color  olive-green,  spotted  with  yellowish Ophionereis  olivacea.  (38) 
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c 2.  Upper  arm-plates  without  supplementary  plates. 

i.  Arm-spines  long,  glassy,  numerous  (8);  size  large  (disk  over  10  mm.  in  diameter); 

color  dark  brown Ophialcrea  glabra.  (43) 

U.  Arm-spines  rather  short,  not  glassy,  numerous;  size  medium;  color  various,  but. 
disk  usually  speckled;  scales  very  minute. 

k.  Disk  reddish  or  gray,  spotted  with  black;  arm-spines  6 to  7 Ophiopsila  rilsei.  (23) 

kk.  Disk  grayish,  spotted  with  orange;  arm-spines  6 to  11 Ophiopsila  fulva.  (22) 

in.  Arm-spines  short,  3 to  7;  size  small;  arms  long;  color  of  disk  grayish,  arms  very 
light;  scales  very  distinct. 

l.  Oral  papillae  2,  one  on  each  side  at  base  of  jaw  and  1 at  the  tip;  middle  of  jaw 

edge  bare;  arm-spines  4 or  more. 

to.  Tentacle-scale  1;  radial  shields  twice  as  long  as  broad;  4 to  5 short,  blunt 

arm-spines A mphiura  slimpsoui.  ( 2.8 ) 

toot.  Tentacle-scales  2;  radial  shields  three  times  as  long  as  broad:  6 tapering 

arm-spines , imphiura  flcxuosa.  (27) 

nnnm.  Tentacle-scales  2,  at  base  of  arm ; radial  shields  twice  as  long  as  broad;  6 to 
7 short  arm-spines,  2 next  to  the  lowest  with  little  hooks  on  the  end. 

Aviphmra  bihamuld.  (29) 

U.  Oral  papillae  3 on  each  side,  the  distal  one  very  wide;  arm-spines  3. 

n.  Arms  very  long  and  slender,  more  than  8 times  diameter  of  disc Amphipholis  gocsii.  (30) 

nn.  Arms  less  than  8 times  diameter  of  disk. 

o.  Radial  shields  short  and  joined Amphipholis  limbata.  (31) 

oo.  Radial  shields  long  and  narrow Amphipholis  subtilis.  (32) 

Ul.  Oral  papillae  3 or  4,  subequal  or  the  distal  one  smallest;  arm-spines  3,  rarely  4. 

p.  Tentacle-scale  1 Amphiodia  pulchella.  (34) 

pp.  Tentacle-scales  2. 

r.  Oral  shield  elongate;  arm-spines  more  or  less  acute Amphiodia  nisei.  (35) 

it.  Oral  shield  ovate,  broadest  proximally;  arm-spines  flat  and  wide  at  tipi. 

Amphiodia  planispina.  (33) 

till.  Oral  papillae  5,  unequal ; radial  shields  widely  separated;  arm-spines  3. 

Amphioplus  steams ii.  (3(1) 

c 3.  Upper  arm-plates  altogether  wanting  or  consisting  of  a number  of  small  indistinct  pieces. 

s.  Upper-arm  plates  wanting;  size  small,  disk  5 to  (1  mm.  in  diameter. 

Ophioscol<:£  serraias.  (46) 

ss.  Upper-arm  plates  indistinct,  of  several  pieces  on  each  side;  size  large, 

disk  15  to  25  mm.  in  diameter Opliiomyxa  Jtaccida.  (47) 

B.  Anns  slender , capable  of  being  vcrliealli y coiled.;  disk  very  small,  not  sharply  set  of  from  arms. 

I.  Color  yellowish-brown:  arms  covered  by  a granulated  skin Ast  msehema  oHyarles.  (49) 

II.  Color  brown  and  white;  arms  ringed  by  regular  raised  belts  of  close-set  nodules I stroporpa  amvulala.  (48) 

The  user  of  this  key  must  be  cautioned  that  it  is  of  no  value  except  for  the  species 
included.  Moreover,  in  the  case  of  large  genera  like  Opluogl ypha,  Ojjh/ormcsmjn, 
Ampliiura , and  Ojjhiacantlia,  several  species  might  answer  to  the  very  brief  descrip- 
tions given  to  the  Porto  Rican  forms,  though  the  attempt  has  been  made  to  have  these 
descriptions  reasonably  exclusive.  It  is  believed,  however,  that  the  ordinary  littoral 
forms  can  be  easily  and  accurately  determined  by  means  of  this  key.  The  charac- 
ters show  much  more  plainly  in  dry  specimens  than  in  fresh  or  alcoholic  material, 
and  this  is  particularly  true  of  the  covering  of  the  disk  and  the  upper  and  under 
arm-plates. 

2d— r.  C.  B.  1900— 16 
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1.  Ophiura  appressa  Say. 

Very  common  from  South  Carolina  and  Bermuda  to  Brazil,  found  in  similar  situations  with 
0.  brevispina,  which  it  closely  resembles  in  size  and  color.  Oral  shields  usually  wider  than  long,  but 
even  this  difference  is  not  very  constant.  Small  specimens  of  the  two  species  are  distinguishable  with 
difficulty. 

There  are  27  specimens  of  this  species  in  the  Fish  Hawk  collection,  varying  greatly  in  size  and  color. 
Taken  at  Ponce,  Ensenada  Honda  (Culebra),  Caballo  Blanco  and  Guanica,  and  at  stations  6088  and 
6093.  Mr.  Gray  took  this  species  at  San  Juan,  also. 

2.  Ophiura  brevicauda  Lyman. 

This  handsome  ophiuran  is  common  in  shallow  water  from  Florida  eastward  throughout  the 
West  Indies,  found  under  stones  on  sandy  bottom.  The  disk  may  be  20  mm.  in  diameter.  The  color 
varies  to  an  extraordinary  degree  from  green  or  blue  and  white  to  pink  and  white,  but  most  of  the  Porto 
Rican  specimens  are  cobalt-blue  and  white. 

0.  brevicauda  is  represented  by  25  specimens  from  Ponce,  Ensenada  Honda  (Culebra),  Caballo 
Blanco,  Puerto  Real,  and  station  6076.  Mr.  Gray  took  it  at  San  Juan. 

3.  Ophiura  brevispina  Say. 

This  is  also  a variable  and  handsome  species  found  with  the  preceding  and  not  always  easily 
distinguished  from  it.  It  does  not  reach  quite  such  a large  size  and  the  prevailing  colors  are  shades  of 
green,  gray,  and  red.  The  oral  shields  are  usually  ovoid  in  outline. 

This  species  is  widely  distributed  from  Bermuda  to  Brazil.  Twenty-seven  specimens  from  Porto 
Rico  vary  in  color  from  uniform  grayish  white  to  pink  and  white  or  green  and  light  brown.  They  were 
collected  at  Ensenada  Honda  (Culebra,)  Arroyo,  Puerto  Real,  and  stations  6079,  6080,  6086,  and  6096. 

4.  Ophiura  cinerea  Lyman. 

This  rather  somber-colored  brittle-star  is  found  throughout  the  West  Indies  from  Florida  to 
Brazil,  occurring  under  rocks  with  the  preceding  forms.  It  reaches  a large  size  (25  mm.  in  diameter), 
but  the  arms  are  comparatively  short,  not  more  than  4 times  the  diameter  of  disk.  The  color  varies 
little,  except  in  intensity.  In  large  specimens  the  upper  arm-plates  are  usually  broken  into  several 
pieces. 

Sixty-three  specimens  of  0.  cinerea  were  obtained,  chiefly  from  Ensenada  Honda  (Culebra),  2 
from  Puerto  Real.  The  largest  has  the  disk  23  mm.  in  diameter  and  arms  67  mm.  long.  Mr.  Gray 
found  the  species  common  at  San  Juan. 

5.  Ophiura  rubicunda  Lyman. 

This  large  and  handsome  species  seems  to  be  the  least  common  of  the  five  members  of  the  genus 
found  in  Porto  Rico.  It  has  been  taken  at  the  Tortugas,  Cape  Florida,  St.  Thomas,  and  Colon,  and 
probably  occurs  throughout  the  West  Indies,  being  found  under  or  among  stones  and  coral  in  shallow 
water.  It  reaches  a diameter  of  25  mm.,  and  the  arms  are  5 to  6 times  as  long.  The  color  varies 
somewhat,  but  is  always  more  or  less  reddish. 

Only  3 specimens  were  obtained  by  the  Fish  Hawk,  but  one  of  them  is  a very  fine  one,  the  disk 
23  mm.  in  diameter,  the  arms  135  mm.  long.  It  was  taken  at  Ensenada  Honda  (Culebra),  while  the 
other  2 are  from  Ponce  and  station  6097. 

6.  Ophiolepis  elegans  Lutken. 

A handsome  species,  reaching  a diameter  of  18  mm.,  though  usually  smaller;  the  arms  are  only 
2 to  3 times  as  long.  The  upper  surface  is  variegated  brown,  gray,  and  white;  beneath  it  is  pure 
white;  the  arms  are  banded. 

O.  elegans  is  found  from  South  Carolina  southward  through  the  West  Indies  in  water  of  from  2 
to  30  fathoms  depth.  A single  specimen  was  taken  at  station  6086.  The  disk  is  8 mm.  across  and 
the  arms  are  only  17  mm.  long.  There  are  4 arm-spines  on  most  of  the  joints,  but  1 has  5,  and  a 
few  have  only  3. 
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7.  Ophiozona  impressa  (Lutken. ) 

From  Florida  to  St.  Thomas  and  Jamaica,  usually  in  shallow  water  along  shore,  under  or  among 
stones  or  coral.  It  reaches  a diameter  of  15  mm.,  the  arms  4 to  5 times  as  long.  Vaiiegated  dark 
brown  and  white  above,  pale  yellowish  brown  beneath;  arms  regularly  banded.  Five  specimens,  all 
from  Ponce. 

8.  Ophiozona  nivea  compta  Verrill. 

This  species  occurs  throughout  the  West  Indies  in  water  of  from  50  to  400  fathoms.  It  reaches  a 
diameter  of  16  mm.,  the  arms  2 or  3 times  as  long.  The  color  is  whitish.  In  typical  nivea  the  radial 
shields  are  not  separated. 

One  specimen  from  station  6050. 

9.  Ophiozona  tessellata  Lyman. 

This  easily  recognized  species  is  found  throughout  the  West  Indies,  but  only  in  deep  water,  60  to 
300  fathoms.  It  is  smaller  than  the  jrreceding,  but  similar  to  it  in  color. 

There  is  a single  Ophiozona  from  station  6067,  which  is  evidently  this  species. 

10.  Ophiothyreus  goesii  Ljungman. 

This  curious  little  ophiuran  (under  10  mm.  in  diameter)  is  plain  grayish-white  in  color.  It  has 
been  taken  at  various  stations  in  the  West  Indies,  but  only  in  water  of  over  80  fathoms  depth. 

One  small  specimen  from  station  6067. 

11.  Ophioglypha  ljungmani  Lyman. 

Previously  taken  only  off  the  coast  of  Brazil,  where  it  was  found  on  muddy  bottom  in  350  fathoms. 
The  color  is  gray.  The  disk  reaches  a diameter  of  8.5  mm.;  the  arms  about  5 times  as  long.  The 
Porto  Rican  specimens  were  taken  on  the  north  and  west  sides  of  the  island  on  a bottom  of  sand  and 
mud  in  20  to  45  fathoms. 

There  are  5 specimens  of  an  Ophioglypha  from  stations  6051,  6062,  and  6064,  which  are  probably 
this  species.  They  differ  from  Lyman’s  description  only  in  the  shape  of  the  under-arm  plates  and  in 
the  presence  of  but  i oral  papillae  (3  on  each  side).  They  are  certainly  nearer  to  this  species  than  to 
lepida,  which  was  taken  by  the  Challenger  off  the  Bermudas  and  in  other  parts  of  the  western  Atlantic, 
and  which  belongs  to  the  same  section  of  the  genus.  The  type  of  ljungmani  was  taken  in  350  fathoms, 
9 degrees  south  of  the  equator,  so  that  its  presence  in  shallow  water  off  Porto  Rico  is  certainly  note- 
worthy. The  largest  specimen  before  me  has  a disk  6.5  mm.  in  diameter  and  arms  about  20  mm.  long. 
The  type  of  ljungmani  had  the  disk  8.5  mm.  in  diameter  and  arms  45  mm.  long. 

12.  Ophioglypha  robusta  Ayres. 

This  northern  species  is  quite  small,  rarely  10  mm.  in  diameter;  the  arms  about  4 times  as  long. 
The  color  iii  alcohol  is  grayish  white  but  the  living  animal  is  said  to  be  gray,  reddish,  or  violet,  with 
the  arms  barred.  In  the  north  it  occurs  from  low-water  mark  to  18  fathoms,  but  the  specimens  from 
Porto  Rico  were  all  dredged  in  water  nearly  100  fathoms  deep. 

A species  of  Ophioglypha  was  taken  at  stations  6050  and  6067,  1 specimen  at  the  former  and  14  at 
the  latter.  They  seem  to  belong  to  this  northern  species,  though  differing  slightly  in  the  shape  of  the 
under-arm  plates  and  radial  shields.  But  all  the  specimens  are  small  (3  to  5 mm.  in  diameter)  and 
they  vary  more  or  less  among  themselves.  It  is  possible  they  are  the  young  of  0.  acerrater,  a common 
West  Indian  species,  of  which  no  specimens  were  taken. 

13.  Ophiomusium  eburneum  elegans  Verrill. 

This  species  occurs  on  rocky  bottoms  in  75  to  500  fathoms,  from  Cuba  to  Porto  Rico  and  south- 
ward. Color,  whitish.  It  reaches  a diameter  of  12  mm. ; the  arms  about  4 times  as  long. 

There  are  12  specimens  of  Ophiomusium  eburneum,  11  from  station  6070  and  1 from  6063,  in  the 
Fish  Hawk  collection,  all  belonging  to  the  variety  described  by  Verrill  from  “off  Havana.”  They  vary 
in  size  from  5 to  10  mm.  in  diameter. 
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14.  Ophiomusium  sculptum  Verrill. 

This  species  has  been  taken  previously  only  on  coral  bottom,  in  100  fathoms  of  water,  off 
Habana,  Cuba.  The  color  is  very  pale  grayish  white.  It  reaches  a diameter  of  9 mm.,  the  arms 
not  quite  3 times  as  long. 

This  Ophiomusium  is  represented  in  the  collection  by  4 specimens  from  station  6067.  They  agree 
perfectly  with  VerrilPs  description,  except  that  there  are  accessory  spines  on  the  first  3 or  4 arm 
joints,  of  which  he  does  not  speak.  The  differences  between  this  species  and  acuferum  Lyman  seem 
to  me  to  be  very  unimportant. 

15.  Ophiomusium  validum  Ljungman. 

Taken  at  several  West  Indian  stations  in  water  varying  from  60  to  1,500  fathoms.  Koehler 
reports  it  also  from  the  Indian  Ocean  “ north  of  Lacquedives. ” Yellowish  white  in  color  and  very  stiff 
and  hard  in  appearance.  It  is  somewhat  less  than  10  mm.  in  diameter;  the  arms  about  4 times  as  long. 

There  are  4 very  fine  specimens  of  an  Ophiomusium  from  station  6070,  which  I have  referred  to 
this  species  after  much  hesitation.  They  differ  from  the  description  and  figures  of  validum  as  given  by 
Lyman  (Challenger  Report,  vol.  v)  in  several  important  particulars,  but  the  differences  are  not  such  as 
to  warrant  the  establishment  of  a new  species.  There  are  more  plates  on  the  upper  surface,  a few  more 
on  the  oral  surface,  the  radial  shields  are  separated  by  a row  of  plates,  and  there  are  5 arm-spines,  of 
which  the  lowest  is  very  small  and  close  to  the  fourth,  which  is  the  longest.  These  specimens  are  thus 
intermediate  between  validum  and  lymani,  but  are  clearly  much  nearer  to  the  former. 

16.  Ophiothrix  angulata  Ayres. 

This  small  brittle  star  (7  to  10  mm.  in  diameter)  is  very  common  from  Chesapeake  Bay  to  Rio 
Janeiro,  occurring  chiefly  among  corals  and  seaweeds.  The  color  is  extraordinarily  variable,  usually 
some  shade  of  purple  or  brown,  with  a very  distinct  longitudinal  white  stripe  on  the  upper  side  of  the 
arm;  sometimes,  however,  this  stripe  is  dark  or  even  entirely  wanting. 

Eighty  specimens  of  this  widely  distributed  and  very  variable  species  were  taken  at  Ponce, 
Boqueron  Bay,  Ensenada  Honda  (Culebra),  San  Juan,  Mayaguez,  Puerto  Real,  Guanica,  and  at  stations 
6064,  6065,  6067,  6072,  6075,  6079,  6080,  6087,  6096,  and  6098.  The  variety  of  color  is  extraordinary. 
While  nearly  all  have  the  white  longitudinal  stripe  on  the  tipper  side  of  the  arm,  one  has  the  stripe 
very  dark,  and  in  a few  it  is  wholly  wanting.  The  ground  color  is  usually  deep  purple  or  pale  violet, 
but  some  are  pale  brown  or  yellowish  white.  A number  have  only  prickly  stumps  on  the  disk  and  no 
longer  spines.  The  smallest  specimen  is  only  2 mm.  in  diameter  and  has  arms  8 mm.  long.  In  it  the 
primary  plates  are  very  distinct,  the  radial  shields  are  lai-ge  and  wholly  bare,  and  there  are  only  a 
few  trifid  stumps  on  the  disk,  and  these  are  raised  on  little  knobs.  The  most  striking  variety  was  taken 
at  station  6063,  where  2 medium-sized  specimens  were  found  in  75  fathoms.  They  are  uniform  pale 
brown  and  the  arm-spines  are  very  long,  but  there  seem  to  be  no  other  characters  by  Avhich  to  dis- 
tinguish them  from  angulata. 

17.  Ophiothrix  oerstedii  Lutken. 

Common  throughout  the  West  Indies,  in  the  same  situations  as  the  preceding.  It  is  a little 
larger,  10  to  12  mm.  in  diameter,  and  the  arms  are  more  slender.  Color,  usually  rich  green  or  blue, 
the  arms  transversely  striped  with  white  on  the  upper  side.  A well-preserved  specimen  is  a hand- 
some object.  Specimens  in  this  collection  from  Puerto  Real  and  from  station  6096  have  the  ground 
color  dark  purple,  like  angulata,  instead  of  the  usual  dark  blue  or  green. 

Fifteen  specimens  were  collected  at  Ponce,  Arroyo,  Ensenada  Honda  (Culebra),  Caballo  Blanco, 
Mayaguez,  and  Puerto  Real,  and  stations  6065  and  6096. 

18.  Ophiothrix  suensonii  Lutken. 

One  of  the  handsomest  and  most  notable  of  West  Indian  brittle  stars,  collected  at  various  points 
southward  as  far  as  Brazil,  but  apparently  not  so  common  as  the  two  preceding  species.  It  reaches  a 
large  size,  up  to  14  mm.  in  diameter,  and  the  arms  may  be  5 to  6 times  as'long.  Color,  pale  lavender 
or  bright  rose-purple,  marked  with  purple  and  with  a broad  longitudinal  stripe  of  purple  on  the  upper 
side  of  the  arms.  The  whole  structure  is  very  delicate  and  glassy.  Five  specimens  were  obtained,  1 
from  Boqueron  Bay  being  the  most  beautiful  object  in  the  whole  collection.  The  disk  is  14  mm.  in 
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diameter,  and  the  arms  are  75  mm.  long  with  spines  7.5  mm.  The  whole  structure  is  very  delicate, 
and  the  dark  longitudinal  stripe  on  the  arm  is  very  conspicuous.  Of  the  other  specimens  2 are  from 
station  6067  and  2 from  station  6079. 

19.  Ophiocoma  echinata  L.  Agassiz. 

This  large  brittle-star  is  very  common  from  Bermuda  and  Florida  southward  to  Brazil,  occurring 
under  and  among  rocks  and  coral  along  shore  and  on  the  reefs.  It  reaches  a diameter  of  32  mm.,  with 
arms  4 to  5 times  as  long.  The  color  varies  considerably;  the  disk  may  be  uniform  brown  or  black,  or 
it  may  be  more  or  less  blotched  and  spotted  with  gray  or  white;  the  arms  are  usually  black.  There 
is  also  much  variation  in  the  size  of  the  arm-spines. 

One-fifth  of  the  collection  is  made  up  of  specimens  of  this  large  and  very  common  species.  Of 
the  109,  more  than  half  were  collected  at  Ponce  and  the  remainder  are  from  Fajardo,  Ensenada  Honda 
(Culebra),  Caballo  Blanco,  and  station  6096.  Mr.  Gray  collected  a large  number  of  this  species  at  San 
Juan. 

20.  Ophiocoma  pumila  but  ken. 

Smaller  than  the  preceding,  the  disk  seldom  exceeding  15  mm.,  but  found  in  similar  situations 
throughout  the  same  range.  The  colors  vary  somewhat,  but  the  banded  arms  are  very  characteristic. 

Sixteen  small  specimens  of  this  species  were  collected  at  Ponce  and  Ensenada  Honda  (Culebra), 
and  at  stations  6076,  6077,  6080,  6095,  and  6098.  Mr.  Gray  took  one  specimen  at  San  Juan. 

21.  Ophiocoma  riisei  Lutken. 

Found  with  O.  echinata,  from  which  it  is  easily  distinguished  by  the  rusty-red  appearance  of  the 
underside  of  the  arms.  It  is  less  variable  in  color,  the  disk  being  uniformly  black  or  brown.  It  has 
been  taken  in  deeper  water,  even  up  to  200  fathoms. 

No  specimens  of  this  common  West  Indian  species  were  taken  by  the  Fish  Hawk,  but  Mr.  Gray 
collected  4 fine  specimens  at  San  Juan. 

22.  Ophiopsila  fulva  Lyman. 

Recorded  from  various  parts  of  the  West  Indies  in  water  of  from  13  to  175  fathoms  depth. 
Tentacle  scales  similar  to  those  of  the  following  species.  There  are  3 specimens  of  an  Ophiopsila 
from  station  6067  and  1 from  6080  which  are  apparently  this  species,  although  no  one  of  them  agrees 
perfectly  with  Lyman’s  description.  The  best  specimen  has  the  disk  gray,  with  orange  spots,  as  in  the 
type,  and  4 oral  papillae  and  9 tooth  papillae,  but  there  are  only  6 arm-spines,  which  are  flat  and 
narrow,  but  not  acute.  The  other  3 specimens  have  8 or  9 similar  but  sharper  arm-spines,  but  the 
tooth-papillae  vary  from  5 to  9 and  the  oral  papillae  from  4 to  6;  the  upper  surface  of  the  disk  is 
wanting  in  all.  The  upper-arm  plates  vary  from  square,  with  rounded  corners,  to  long,  narrow,  and 
rounded  in  front.  Verrill  proposes  to  separate  this  species  from  Ophiopsila  and  place  it  as  the  type  of 
a new  genus,  Amphipsila,  in  the  family  Ophiacanthidx,  because  of  certain  differences  in  the  covering  of 
the  disk  and  the  arrangement  of  the  tooth  papillae.  My  specimens  of  fulva,  however,  agree  essentially 
in  these  respects  with  Ophiopsila  riisei,  and  the  very  characteristic  appearance  and  arrangement  of 
the  tentacle  scales,  in  which  the  two  species  also  agree,  seem  to  me  too  important  to  be  ignored. 
Judged  by  the  specimens  before  me,  Ophiopsila  fulva  is  much  more  nearly  allied  to  O.  riisei  than  to 
Amphipsila  macuhita  Verrill.  The  latter  is  clearly  not  an  Ophiopsila,  and  should  be  considered  the  type 
of  the  new  genus.  On  this  point  Yerrill’s  papers  conflict.  In  his  report  on  the  Oplviuroidea  of  the 
Bahama  expedition  (Bull.  Univ.  Iowa,  vol.  1,  No.  6,  Sept.,  1899,  p.  55)  he  says:  “Amphipsila,  gen. 
nov.  Type  A.  fulva  (Lym. ).”  Then  follows  a characterization  of  the  new  genus  which  will  not  apply 
at  all  to  0.  fulva  Lyman.  In  his  other  paper  (Tran.  Conn.  Acad.,  vol.  x,  pt.  2,  Oct.,  1899,  p.  348)  he 
says:  “Amphipsila  Verrill,  1899a,  p.  55.  Type  A.  macu lata  Ver.”  Then  follows  a copy  of  his  original 
description  of  the  genus,  to  which  is  added  the  following  statement: 

“I  have  separated  this  genus  from  Ophiopsila,  as  understood  by  Lyman,  for  he  included  in  the 
latter  A.  fulva  (Lym.),  which  is  closely  allied  to  our  type  species.” 

This  latter  statement  does  not  seem  to  me  justifiable,  as  I have  carefully  examined  Lyman’s 
original  description  (with  which  one  of  my  specimens  agrees  admirably,  except  in  the  number  of  arm- 
spines),  and  it  does  not  seem  to  me  that  fulva  Lym.  is  at  all  closely  allied  to  A.  maculata  Ver. 
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All  of  the  6 specimens  of  Ophiopsila  before  me  agree  in  having  2 tentacle  scales,  of  which  the 
outer  is  from  one-fourth  to  one-lialf  the  length  of  the  inner.  The  latter  is  as  long  or  longer  than  the 
arm  joint  and  is  generally  spatula-shaped,  but  in  2 specimens  is  narrower  and  more  pointed.  The 
shape  of  the  upper-arm  plates  varies  greatly,  as  already  mentioned,  and  the  under-arm  plates  also  vary 
in  shape  and  distinctness.  The  oral  shields  also  vary  from  long  diamond-shape,  longer  than  broad,  to 
broad  shield-shape,  much  broader  than  long.  There  is  some  slight  variation  in  the  number  and  size 
of  the  oral  papillae  and  tooth  papillae,  but  in  general  the  specimens  agree  fairly  well. 

23.  Ophiopsila  riisei  Lutken. 

This  species  occurs  throughout  the  West  Indies  and  south  to  Brazil  in  shallow  water  among 
rocks  or  coral.  There  are  2 tentacle  scales,  of  which  the  inner  is  very  long  and  spatula-shaped.  One 
very  good  specimen  of  this  form  from  station  6079,  and  another,  much  smaller  and  broken,  from  6080. 
The  latter  has  the  disk  gray,  with  black  spots,  and  the  upper-arm  plates,  instead  of  being  almost  square, 
are  twice  as  long  as  wide  and  the  outer  end  rounded. 

24.  Ophiactis  krebsii  Lutken. 

This  is  a common  little  ophiuran  from  Bermuda  and  South  Carolina  to  Rio  Janeiro,  among  corals 
in  shallow  water.  There  are  generally  6 arms,  5 to  6 times  the  diameter  of  the  disk.  Oral  papillae 
usually  2 on  a side.  There  are  6 small  ophiurans  in  the  collection,  which  I have  referred  to  this 
species.  Of  these,  4 from  Mayaguez  reefs  and  1 from  Playa  de  Ponce  have  6 rays  each  and  the  usual 
green  and  white  coloring;  but  1 from  station  6080  has  only  5 rays,  and  the  colors  are  pale  yellow  and 
brown.  In  all  other  respects  it  agrees  with  the  others.  All  are  small,  with  disks  from  l\  to  4 mm.  in 
diameter. 

25.  Ophiactis  longibrachia,  nov.  sp.  (PI.  14,  figs.  1 to  5.) 

Rays  5,  long  and  slender.  Disk  13  mm.  in  diameter;  arms  100  mm.  long;  . • . r= 7\  d.  Arms  2 
mm.  wide  at  base.  Disk  almost  circular,  hiding  the  bases  of  the  arms,  covered  with  small  but  thickish 
scales,  which  are  evident  only  when  dry.  Over  the  whole  surface  of  the  disk  are  scattered  numerous 
very  small,  almost  smooth,  blunt  spines,  and  these  also  cover  the  interbrachial  spaces  below.  Radial 
shields  long  and  rather  narrow,  separated  at  the  inner  ends,  but  touching  at  the  outer  extremities, 
smooth  and  naked.  Upper-arm  plates  granular,  wide  and  short,  3 or  4 times  as  wide  as  long,  rounded 
at  the  sides.  Arm-spines  7 (figs.  3 to  5)  except  on  the  first  few  joints  the  next  to  the  uppermost 
generally  longest,  the  others  regularly  shorter  to  the  lowest,  which  is  a little  longer  than  the  single 
large  short  and  blunt  tentacle  scale.  Under-arm  plates  almost  square,  with  lateral  edges  markedly 
raised.  Oral  shields  small,  much  broader  than  long,  with  a blunt  angle  inward.  Adoral  plates  large, 
somewhat  longer  than  wide,  outer  end  the  wider,  meeting  each  other  within.  Oral  papillae  1 or  2,  at 
the  distal  end  of  mouth  slit,  above  the  oral  tentacle,  separated,  somewhat  bluntly  conical.  Genital 
slits  2 in  each  interbrachial  space.  Color  above,  disk  almost  olack,  with  outer  ends  of  radial  shields  and 
the  little  spines  whitish  (under  a lens),  arms  brown,  tinged  with  purple;  beneath,  disk  black,  mouth 
parts  and  under  side  of  arms  at  bast  pale  yellowish;  outwardly  the  under  side  of  arms  gradually 
becomes  darker,  until  it  is  the  same  shade  as  above. 

The  only  known  specimen  of  this  species  was  taken  at  station  6096,  off  Vieques  Island,  in  6 fathoms 
of  water,  on  a coral  bottom.  It  comes  near  to  0.  dispar  of  Verrill,  which  it  resembles  in  some  important 
particulars.  It  differs  from  that  species  in  its  much  larger  size,  greater  length  of  arms,  markedly 
different  color,  and  size  and  shape  of  the  adoral  plates,  while  there  are  slight  differences  in  the  arm- 
spines  and  oral  papilla*  and  in  the  scaling  of  the  disk. 

The  West  Indian  species  of  Ophiactis  need  careful  revision  from  a large  series  of  specimens,  and 
when  that  is  done  this,  as  well  as  dispar , may  prove  to  be  the  adult  form  of  some  one  of  the  previously 
known  species.  The  name  given  has  been  selected  because  of  the  unusually  long  arms. 

26.  Ophiactis  loricata  Lyman. 

This  uncommon  species  was  originally  described  from  Florida,  where  it  was  taken  in  water  from 
10  to  110  fathoms  deep.  The  oral  papillae  are  2 on  each  side.  There  is  a single  small  Ophiactis  from 
Mayaguez,  which  is  clearly  not  krebsii  and  is  probably  this  species.  It  is  very  small,  with  no  disk 
spines,  6 arms  with  4 arm-spines,  and  2 mouth  papillae.  The  color  is  purple  and  white  variegated. 
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27.  Amphiura  flexuosa  Lyman. 

This  species  was  previously  known  only  from  Brazil.  The  Porto  Rican  specimen  was  taken  at 
station  6066,  on  sand  and  mud,  in  Mayaguez  harbor,  at  a depth  of  162  to  171  fathoms.  It  answers  well 
to  the  description,  except  that  the  next  to  the  lowest  arm-spine  is  bent. 

28.  Amphiura  stimpsoni  Lutken. 

This  species  was  known  from  the  West  Indies  and  Brazil  in  water  of  10  to  35  fathoms.  The  Porto 
Rican  specimen  was  collected  on  the  reefs  at  Mayaguez. 

29.  Amphiura  hihamula,  nov.  sp.  (PI.  14,  tigs.  6 to  9.) 

Arms  5,  very  long  and  slender.  Disk  5 mm.  in  diameter,  clearly  indented  in  the  interbrachial  arcs; 
arms  about  60  mm.  long;  .\  R=12d.  Arms  scarcely  1 mm.  wide  at  base.  Disk  covered  with  rather 
large  smooth  scales.  Radial  shields  short  and  broad,  about  twice  as  long  as  wide,  completely  separated. 
Upper-arm  plates  very  broadly  oval,  rounded  in  front  and  wider  there  than  behind;  about  twice  as  wide 
as  long.  Arm-spines  6 or  7 (figs.  8 to  9),  the  uppermost  shortest;  the  fourth  and  fifth,  or  fifth  and 
sixth,  are  longest  (about  equal  to  the  joint)  and  have  2 prominent  little  hooks  at  the  tip;  all  somewhat 
flattened  and  minutely  spiny.  As  the  distal  end  of  the  arm  is  approached,  the  upper-arm  plates 
become  smaller  and  the  spines  fewer,  until  at  the  tips  the  plates  are  very  small,  almost  circular,  and 
widely  separated  by  the  side-arm  plates,  and  there  are  only  3 spines,  subequal  and  shorter  than  the 
joint.  Under-arm  plates  almost  square,  slightly  concave  in  front,  more  or  less  convex  behind,  becoming 
longer  and  narrower  as  the  tip  of  an  i is  approached.  Tentacle  scales,  2 at  base  of  arm,  quite  small;  1 
on  the  proximal,  and  1 on  the  inner  side  of  tentacle.  Beyond  the  first  third  of  arm  there  is  only  1 
scale,  the  one  on  inner  side  of  tentacle  having  disappeared.  Oral  shields  longer  than  broad,  suddenly 
widened  at  the  proximal  end.  Adoral  plates  large,  almost  triangular,  meeting  within  but  not  without. 
Oral  papilke  as  in  typical  Amphiura,  a pair  at  the  tip  of  the  jaw  and  one  rather  large  one  at  the  distal  end. 
Above  and  in  front  of  the  latter  is  a small  sharp-pointed  oral  tentacle  scale.  Genital  slits,  2 in  each 
interbrachial  space.  Color  of  disk  above  very  light  gray;  arms  and  mouth  parts  very  pale  cream  color. 

There  is  a single  very  good  specimen  of  this  interesting  form  from  station  6050,  at  entrance  to 
San  Juan  Harbor,  on  sand  and  mud  in  91  fathoms.  Its  nearest  allies  seem  to  be  verticillata  Ljn.  from 
Galapagos  Islands  and  divaricata  Ljn.  from  the  East  Indies.  Its  nearest  West  Indian  ally  is  apparently 
A.  otteri  Ljn.,  but  it  differs  decidedly  from  that  species  in  the  radial  shields  and  in  the  arm-spines. 
The  name  hihamula  refers  to  the  two  little  hooks  on  the  lower  arm-spines. 

30.  Amphipholis  goesii  Ljungman. 

Previously  known  from  Cape  Hatteras  southward  to  Brazil,  in  water  from  14  to  280  fathoms  deep. 
The  Porto  Rican  specimens  were  taken  on  sandy  or,  more  usually,  muddy  bottom,  in  comparatively 
shallow  water  (4£  to  25  fathoms),  but  twice  at  greater  depths.  It  seems  to  be  very  common  at  the 
west  end  of  Porto  Rico.  Sixty  specimens  of  this  species  from  stations  6054,  6056,  6057,  6058,  6059,  6060, 
6061,  6062,  and  6063.  The  largest  has  the  disk  missing,  but  the  arm  measures  160  mm.  The  smallest 
has  the  disk  only  2£  mm. ; the  radial  shields  are  scarcely  visible,  and  the  oral  papillae  are  of  nearly 
equal  size. 

31.  Amphipholis  limbata  (Grube). 

This  species  was  previously  known  only  from  Rio  Janeiro.  The  Porto  Rican  specimen,  which  is 
a very  good  one,  was  taken  at  station  6053,  in  4 to  7\  fathoms  of  water,  on  fine  sand,  in  San  Juan  Harbor. 

32.  Amphipholis  subtilis  Ljungman. 

This,  like  the  preceding,  has  been  previously  known  only  from  Rio  Janeiro.  The  Porto  Rican 
specimens,  which  are  small  and  badly  damaged,  were  taken  at  Mayaguez,  2 in  shallow  water  and  1 in 
75  fathoms. 

33.  ? Amphiodia  planispina  (von  Martens). 

A single  specimen  of  an  amphiuran  from  station  6065,  near  Mayaguez,  may  represent  this  species, 
but  as  the  disk  is  wanting,  it  is  impossible  to  identify  it  positively.  It  is  clearly  an  Amphiodia,  and 
has  3 very  broad  and  blunt  arm-spines;  the  color  is  reddish,  while  the  tentacles  are  dark  brown, 
making  them  very  conspicuous. 
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34.  Amphiodia  pulehella  (Lyman). 

There  is  a somewhat  damaged  specimen,  probably  of  this  species,  which  was  collected  at  San 
Antonio  Bridge,  San  Juan.  It  agrees  with  the  description  of  pulehella,  except  that  the  arm-plates 
(either  dorsal  or  ventral)  are  not  separated  from  each  other.  The  species  has  hitherto  been  known 
only  from  the  coast  of  Florida,  in  18  to  39  fathoms. 

35.  Amphiodia  riisei  (Lutken). 

Reported  from  the  West  Indies  and  Brazil,  in  shallow  water.  The  three  Porto  Rican  specimens 
were  taken  in  170  fathoms  at  station  6066,  near  Mayaguez. 

36.  Amphioplus  stearnsii  (Ives). 

Previously  known  only  from  the  Bahamas,  in  shallow  water.  The  single  Porto  Rican  specimen, 
which  is  in  good  condition,  was  taken  in  97  to  120  fathoms  at  station  6067,  near  Mayaguez.  The  disk 
is  5 mm.  in  diameter,  the  rays  50  mm.  long. 

37.  Ophionereis  dubia  Lyman. 

This  species  is  about  the  same  size  as  0.  reticulata  and  is  chiefly  distinguished  by  its  color.  It  is 
found  in  the  Mediterranean  and  eastern  Atlantic.  There  is  one  very  good  specimen  of  an  Ophionereis 
and  the  ray  of  another  from  station  6090,  which  I have  referred,  after  long  hesitation,  to  this  European 
species.  The  disk  is  6 mm.  and  the  ray  42  mm. ; the  single  arm  belonged  to  an  individual  nearly  twice 
that  size.  The  color  is  reddish-brown,  the  arms  banded  with  darker.  The  scaling  of  the  disk  is  very 
fine.  The  difference  in  color  between  these  individuals  and  0.  reticulata  is  very  striking,  but  I could 
find  no  difference  by  which  to  separate  them  from  dulda,  though  the  latter  has  not  been  recorded 
from  the  West  Indies  hitherto. 

38.  Ophionereis  olivacea,  nov.  sp.  (PI.  14,  figs.  10  to  13.) 

Arms  5,  rather  slender  and  tapering.  Disk  about  6 mm.  in  diameter,  almost  pentagonal;  arms 
about  33  mm.  long;  . ' . R=5id.  Arms  abruptly  narrowed  where  they  join  disk,  but  5 mm.  from 
disk  they  are  1 mm.  wide.  Disk  covered  with  numerous  small  scales,  one  at  the  center  and  a few 
near  the  margins  being  larger  than  the  others.  Radial  shields  narrow,  exposed  for  about  one-half 
millimeter,  very  widely  separated.  Upper-arm  plates  near  base  of  arm  small,  imperfectly  triangular, 
with  rounded  corners;  farther  out  they  become  more  diamond-shaped  and  are  longer  than  broad;  at 
the  middle  of  arm  they  are  broader  than  long,  somewhat  5-sided,  with  the  distal  end  narrower  and 
rounded;  near  the  tip  they  become  small  and  almost  perfectly  hexagonal.  - Accessory  upper-arm  plates 
large  and.  prominent;  the  first  few  joints  have  2 or  more  such  plates  on  each  side,  but  farther  out 
there  is  only  1.  Arm-spines  3 (figs.  12,  13),  of  which  the  uppermost  is  blunt  and  equals  the  joint; 
the  middle  one  is  nearly  twice  as  long,  at  least  at  the  middle  of  arm,  and  is  broadened  and  rounded  at 
the  tip;  the  lowest  is  acute  and  equals  the  uppermost.  Under-arm  plates  at  first  almost  square,  but 
soon  become  longer  than  broad,  slightly  rounded  in  front.  Tentacle  scale  1,  very  large.  Oral  shields 
small,  oval,  the  madrepore  plate  obviously  larger  than  the  others.  Adoral  plates  small,  irregularly 
triangular,  pointed  and  not  meeting  within;  blunt  and  not  meeting  without;  separating  the  oral 
shields  from  the  side-arm  plates.  Oral  papillte  4 on  each  side,  the  outermost  decidedly  the  widest. 
Above,  and  largely  concealed  by  the  latter,  is  the  pointed  oral  tentacle  scale.  Genital  slits  2 in  each 
interbrachial  space.  Color  above  olive  green,  spotted  on  the  disk  with  yellow;  arms  banded  with  a 
darker  shade  of  green;  below  the  color  is  very  light,  the  interbrachial  spaces  being  pale  yellowish 
marked  with  olive,  while  the  mouth  parts  and  under  side  of  arms  are  almost  white;  outside  of  oral 
shield  is  a patch  of  dark  brown,  as  in  reticulata. 

The  single  specimen  of  this  interesting  species  (from  station  6096)  differs  very  markedly  from 
0.  reticulata,  not  only  in  the  color  (and  in  this  respect  reticulata  is  very  constant)  but  in  the  coarser 
scaling  of  the  disk,  the  shape  of  the  upper-arm  plates,  and  in  the  size  and  shape  of  the  second  arm- 
spines.  The  same  characters  serve  to  distinguish  it  from  the  preceding  species,  which  was  taken  at 
a neighboring  station.  The  name  selected  has  been  chosen  on  account  of  the  striking  color. 
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39.  Ophionereis  reticulata  (Say). 

This  handsome  ophiuran  is  very  abundant  in  clean  sand  in  shallow  water,  especially  under 
stones,  from  Bermuda  and  Florida  to  Rio  Janeiro.  It  reaches  a diameter  of  12  nun.,  the  arms  about 
7 times  as  long.  Twenty-one  specimens,  all  small,  collected  at  Ensenada  Honda  (Culebra),  Caballo 
Blanco,  Puerto  Real,  and  Guanica  Bay,  and  at  stations  6079,  6080,  and  6088. 

40.  Ophiostig'ma  isacanthum  (Say). 

This  small  ophiuran  (disk  5 to  6 mm.,  arms  20  to  30  mm.)  occurs  sparingly  from  Bermuda  to  the 
southern  West  Indies  along  shore  and  in  water  up  to  100  fathoms  deep.  Its  color  varies  from  white 
to  brown,  more  or  less  variegated,  but  is  usually  very  light.  The  arms  are  usually  5 but  sometimes  6 in 
number;  the  latter  specimens  may  be  young.  There  are  4 small  specimens,  all  from  station  6079.  The 
smallest  has  6 arms  and  a very  small  disk. 

41.  Ophiacantha  bidentata  (Retzius.) 

A medium-sized  ophiuran,  light  brown  in  color,  previously  known  from  the  North  Atlantic. 
A single  small  specimen  from  station  6070  seems  to  belong  to  this  species. 

42.  Ophiacantha  ophiactoides,  nov.  sp.  (PL  15,  figs.  5 to  8.) 

Arms  6,  rather  short  and  thick.  Disk  hexagonal,  about  2 mm.  in  diameter;  arms  about  8 mm. 
long;  .'.  R=4<7.  Arms  about  one-half  millimeter  wide  at  base.  Disk  covered  with  rather  coarse  scales 
and  bearing  a number  of  small,  thorny  spinules.  Radial  shields  widely  separated  and  only  exposed 
at  the  tips.  Upper-arm  plates  broadly  oval,  becoming  triangular  at  the  tip  of  arm,  rounded  in  front 
and  sharply  pointed  behind,  completely  separated  by  the  side-arm  plates.  Arm-spines  4 ( figs.  7,  8), 
approximately  equal  and  smooth  to  the  eye,  but  very  spiny  under  a lens,  about  equaling  a joint. 
Under-arm  plates  somewhat  pentagonal,  with  rounded  corners  and  an  angle  directed  inward.  Tentacle 
scale  1,  small.  Oral  shields  very  large,  rounded  without,  bluntly  pointed  within,  much  wider  than 
long.  Adoral  plates  long  and  narrow,  wider  at  the  outer  end,  not  meeting  without  or  within.  Oral 
papillae  not  very  large,  smooth,  3 on  each  side  and  2 at  tip  of  jaw,  and  a large  oral  tentacle  scale  at 
distal  end.  Genital  slits  2 in  each  interbrachial  space.  Color,  very  pale  yellowish-green,  the  arms 
banded  with  brown,  each  band  about  twice  as  wide  as  the  intervening  space. 

One  specimen  of  this  curious  little  ophiuran  was  taken  at  station  6076,  on  coral  sand,  in  10 
fathoms,  at  Gallardo  Bank,  Porto  Rico.  It  does  not  seem  to  be  very  nearly  allied  to  any  previously 
known  species,  but  as  it  is  probably  immature,  it  may  prove  to  be  the  young  of  some  other  form.  It 
resembles  Ophiactis  krebsii  superficially,  especially  on  the  upper  surface,  and  for  that  reason  I have 
called  it  ophiactoides. 

43.  Ophialcaea  glabra,  nov.  sp.  (PI.  15,  figs.  1 to  4.) 

Arms  5,  rather  stout.  Disk  pentagonal,  about  12  mm.  in  diameter.  Arms  all  broken,  2\  mm. 
wide  at  base.  Disk  covered  with  a thick,  rather  rough  skin,  which  covers  a very  fine  scaling  visible 
only  when  the  specimen  is  very  dry.  Radial  shields  wholly  covered,  but  showing  indistinctly  through 
the  skin,  large  and  separated.  Upper-arm  plates  broadly  in  contact,  much  wider  than  long,  somewhat 
narrowed  proximally,  with  rather  acute  outer  angles;  on  one  arm  they  are  divided  into  2 by  an 
irregular  line,  perhaps  due  to  an  accident.  Arm-spines  8 (figs.  3,  4),  glassy,  flattened,  blunt,  and 
slightly  rough;  approximately  equal,  about  half  as  long  again  as  the  joint.  Under-arm  plates  almost 
square,  slightly  convex  distally.  Tentacle  scales  2,  very  large,  about  equaling  the  under-arm  plate. 
Oral  shield  large,  elliptical,  much  broader  than  long,  touching  the  first  side-arm  plate.  Adoral  plates 
long  and  narrow,  touching  within,  wider  and  widely  separated  without.  Oral  papillae  6 or  7 in  a 
single  row,  with  1 median  tooth  papilla;  all  long,  acute,  and  rather  narrow.  On  the  face  of  the 
jaw  is  a little  cluster  of  very  small,  round  knobs.  Genital  slits  prominent,  2 in  each  interbrachial 
space.  Color,  uniform  dark  brown  above;  on  the  interbrachial  spaces  below  are  a few  scattered  spots 
and  blotches  of  yellowish  white;  under  side  of  arm  and  mouth  parts  whitish. 

There  is  a single  specimen  of  this  curious  species  from  Playa  de  Ponce.  Although  in  the 
arrangement  of  the  oral  papillae  it  is  a typical  Ophiacantha,  it  differs  sharply  from  that  genus  in  the 
arrangement  of  the  upper-arm  plates,  the  arm-spines,  and  the  covering  of  the  disk.  Verrill  has  recently 
divided  the  genus  into  a dozen  sections  (Trans.  Conn.  Acad.,  vol.  x,  pt.  2,  Oct.,  1899)  and  of  these 
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Ophialcxa  comes  the  nearest  to  the  present  species;  but  even  from  that  genus  it  differs  in  the  covering 
of  the  disk.  For  the  present,  however,  it  may  remain  in  that  group,  characterized  especially  by  the 
upper-arm  plates  being  broadly  in  contact,  the  rows  of  arm-spines  not  approximating  dorsally,  mouth 
parts  as  in  typical  Ophiacantha.  This  Porto  Rican  species  is  nearest  to  0.  rufescens  Koehl.,  which  was 
collected  in  470  fathoms  off  the  Azores.  It  differs  from  that  form  in  the  number  of  arm-spines  and  in 
the  covering  of  the  disk  and  radial  shields.  The  name  glabra  is  suggested  by  the  very  smooth  disk, 
the  scales  of  which  are  very  indistinct. 

44.  Ophiopristis  hirsuta  (Lyman). 

This  species  occurs  throughout  the  West  Indies  in  water  from  80  to  1,000  fathoms  deep.  It  is 
light  chocolate  brown  above,  nearly  white  beneath,  and  reaches  a diameter  of  11  mm.  One  specimen 
from  station  6070. 

45.  Ophioplinthaca  spinissima,  nov.  sp.  (PI.  15,  tigs.  9-12.) 

Arms  5,  stout  and  very  spiny.  Disk  almost  circular,  slightly  indented  in  the  interbrachial  spaces, 
7 mm.  in  diameter.  Arms  about  30  mm.  long;  . \ R = 4i  d.  Arm  1J  mm.  wide  at  base.  Disk  covered 
by  the  radial  shields  and  coarse  scales;  near  the  center  it  is  depressed  and  carries  numerous  thorny 
stumps;  these  also  occur  elsewhere  on  the  disk,  in  the  interbrachial  spaces  below  and  at  the  distal 
ends  of  the  radial  shields.  The  latter  are  very  large,  about  twice  as  long  as  wide,  and  are  not  simply 
in  contact,  but  one  actually  overlaps  the  other.  Upper-arm  plates  are  very  widely  separated,  broadly 
triangular  in  outline,  slightly  curved  distally,  and  2 or  3 times  as  wide  as  long.  Arm-spines  9 (figs.  11 
and  12),  slender,  somewhat  glassy,  very  thorny,  the  fourth  longest  and  about  equal  to  2 joints;  the 
rows  approximate  closely  dorsally.  First  under-arm  plate  almost  pentagonal,  the  point  inward; 
farther  out  they  become  hexagonal,  the  distal  side  very  short,  and  concave  both  distally  and  proxi- 
mally.  Tentacle  scale  1,  large;  sometimes  the  first  one  or  more  are  divided  into  2.  Oral  shields 
wide,  much  broader  than  long,  narrowest  without,  wide  and  rounded  within,  the  madrepore  plate 
much  the  largest.  Adoral  plates  large,  quite  broad,  four-sided.  Tooth  papilla  1.  Oral  papillae  5 to  7, 
in  a nearly  simple  row,  the  most  distal  ones  widest;  there  may  be  1 or  2 narrow  papillae  placed  distally 
above  these  wide  ones.  Oral  tentacle  scale  conspicuous.  Genital  slits  very  prominent,  2 in  each 
interbrachial  space.  Color  very  light  brown,  variegated  on  disk  with  darker. 

Two  specimens  of  this  species  were  taken  at  station  6067,  in  Mayaguez  Harbor,  on  coral  bottom, 
in  97  to  120  fathoms.  One  is  badly  broken  and  much  smaller  than  the  one  described  above.  They 
clearly  belong  to  genus  Ophiomitra  as  defined  by  Lyman,  and  in  some  respects  resemble  the  common 
West  Indian  species  O.  valida;  but  the  arrangement  of  the  oral  papillae  seems  to  indicate  their 
relationship  to  Verrill’s  genus  Ophioplinthaca,  though  in  some  other  respects  they  differ  markedly 
from  that  genus.  They  differ  from  Ophiomitra  sens.  str.  in  the  simple  row  of  oral  papillae  and  in  the 
close  dorsal  approximation  of  the  rows  of  arm-spines,  while  they  differ  from  Ophioplinthaca  in  the 
absence  of  special  marginal  scales.  Were  it  not  for  the  very  close  approximation  of  the  rows  of  arm- 
spines,  they  might  be  considered  young  individuals  of  O.  valida;  but  considering  all  their  characters, 
it  seems  better  to  regard  them  as  a new  species  of  Ophioplinthaca.  The  name  given  was  suggested  by 
the  very  spiny  arms. 

46.  Ophioscolex  serratus,  nov.  sp.  (PI.  14,  figs.  14-17). 

Arms  5,  flat,  slender,  and  very  tapering.  Disk  almost  pentagonal,  the  sides  somewhat  concave, 
6 mm.  in  diameter.  Arms  about  39  mm.  long,  .\  R=6J  r.  Arms  about- H mm.  in  width  at  base. 
Disk  covered  by  a peculiar  flaky  skin,  which  extends  out  on  the  arms;  the  surface  is  roughened 
by  little  flakes  of  a chalky  material,  between  which  it  appears  to  be  finely  granular.  Radial  shields 
small,  widely  separated,  showing  through  this  skin,  somewhat  triangular,  the  apex  pointing  outward. 
Upper-arm  plates  wanting,  the  side-arm  plates  showing  through  the  skin  and  giving  a superficial 
appearance  of  upper-arm  plates.  Arm-spines  3 (figs.  16,  17),  flat,  very  acute,  and  sharply  serrate,  the 
upper  one  longest,  about  equal  to  a joint  and  lying  fiat  against  the  arm.  Under-arm  plates  squarish, 
with  truncated  corners,  slightly  concave  distally.  Tentacle  scales  wanting.  Oral  shields  twice  as  wide 
as  long,  the  outer  side  almost  straight,  the  inner  widely  curved.  Adoral  plates  narrow,  about  equally 
wide  at  the  two  ends,  meeting  within,  but  not  without.  Oral  papillae  9,  of  which  1 is  at  the  apex  of 
the  jaw;  they  are  fiat,  thin,  and  abruptly  pointed.  Teeth  large,  rounded,  prominent.  Genital  slits 
prominent,  2 in  each  interbrachial  space.  Color  of  disk  (speckled  with  the  whitish  flakes  above) 
greenish-yellow;  upper  side  of  arms  bright  yellow;  beneath  very  pale,  almost  white. 
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There  is  a single  specimen  of  this  new  species,  collected  at  station  6050,  at  the  entrance  to  San 
Juan  Harbor,  in  91  fathoms.  In  the  number  of  oral  papilla?  and  the  absence  of  tentacle  scales  it 
approaches  0.  glacialis  Muller  & Troschel,  but  it  differs  from  that  form  in  the  shape  of  the  oral  papilla?, 
and  from  all  previously  known  members  of  the  genus  in  the  serrate  arm-spines  and  the  large  rounded 
teeth.  The  name  serratus  has  been  selected  on  account  of  the  arm-spines. 

47.  Ophiomyxa  flaccida  Lutken. 

This  large,  handsome,  and  very  active  species  is  known  from  Bermuda  to  Brazil.  It  is  found 
under  and  among  rocks  and  coral  in  shallow  water.  The  color  varies  greatly,  from  uniform  tawny  or 
reddish  yellow  to  green  marked  with  white.  A single  large  specimen  in  the  Fish  Hawk  collection  is 
from  Ensenada  Honda  (Culebra),  and  Mr.  Gray  has  a large  specimen  in  his  collection  from  San  Juan. 

48.  Astroporpa  annulata  Oerstedt  & Lutken. 

This  very  handsome  and  curious  ophiuran  is  known  from  many  West  Indian  stations,  where  it 
occurs  at  depths  of  from  20  to  168  fathoms,  and  it  has  also  been  taken  off  Cape  Hatteras  and  Chesapeake 
Bay.  The  arms  measure  upward  of  100  mm.  in  length.  There  is  a single  specimen  in  the  Porto  Rican 
collection  from  station  6063. 

49.  Astroschema  oligactes  Lutken. 

Known  from  various  stations  in  the  West  Indies  at  depths  of  69  to  288  fathoms,  among  corals.  The 
arms  are  from  100  to  150  mm.  in  length.  There  is  a single  specimen  before  me  from  station  6067. 

While  there  are  more  than  100  other  species  of  brittle-stars  known  from  the 
West  Indies,  most  of  them  are  deep-water  forms  and  very  few  are  likely  to  be  met 
with  in  shallow  water.  There  are,  however,  a few  species  not  given  in  the  above  list 
which  will  probably  be  found  along  shore  in  Porto  Rico,  as  they  have  been  in  other 
islands  of  the  West  Indies.  One  is  a species  of  Ophiura  (i guttata  Lyman),  allied  to 
brevicauda  and  found  in  similar  situations.  In  it  the  upper-arm  plates  are  broken 
into  numerous  pieces;  the  disk  is  about  15  mm.  in  diameter;  above  dark  brown, 
beneath  bright  yellow.  Another  species  found  in  similar  situations  is  Ophiolepis 
paucispina  Muller  & Troschel,  allied  to  O.  elegans , but  easily  distinguished  by  having 
only  2 arm-spines.  Other  species  of  Ophiactis  may  occur,  but  their  identification  is 
a matter  of  great  difficulty  and  can  only  be  accomplished  with  the  aid  of  figures  or 
elaborate  descriptions.  Amphipholis  qracillinma  (Stimpson)  may  occur  and  is  easily 
distinguished  from  other  members  of  the  genus  by  having  1 to  5 arm-spines. 

Over  10  years  ago  Ophioblenna  cmtillensis  was  described  by  Lutken  from  2 
specimens  labeled  simply  “West  Indies”  and  presumably  taken  in  shallow  water. 
The  species  has  not  been  met  with  since,  and  its  rediscovery  would  be  of  great 
interest.  It  is  characterized  by  the  disk  being  covered  with  a naked  skin,  numerous 
close-set,  spine-like  oral  papilla;,  and  6 to  7 fiat,  pointed,  glassy,  slightly  thorny 
arm-spines. 

It  is  not  a little  strange  that  the  Fish  Ilawk  did  not  collect  a single  specimen  of 
the  ophiurans  known  as  “basket-fish,”  as  several  species  belonging  to  the  genera 
Astrophyton  and  Gorgonocephalus  are  known  from  the  shallow  water  of  the  West 
Indies,  though  seldom  near  low-water  mark.  They  are  characterized  by  the  arms 
being  dichotomously  branched  into  numerous  branchlets,  capable  of  being  vertically 
coiled.  When  taken  from  the  water,  the  arms  bend  and  curl  inward  toward  the 
mouth  and  become  more  or  less  interwoven,  thus  giving  rise  to  the  curious  shape, 
from  which  the  name  “basket-fish”  has  arisen.  They  reach  a large  size,  the  disk 
50  mm.  or  more  across,  and  the  whole  “basket”  being  often  over  a foot  in  diameter. 
The  color  is  usually  yellowish  or  reddish  brown. 
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ECH I NOIDEA. 

SEA-URCHINS,  SEA-EGGS,  S AND-DOLLARS,  SEA-MOONS,  ETC. 

The  collections  made  by  the  Fish  Hawk  contain  over  300  specimens  of  echinoids, 
but  about  two -thirds  of  these  represent  two  species,  and  half  of  the  remainder  are 
supplied  by  two  other  common  forms.  There  are  13  species  altogether,  and  all  of 
them  are  well  known  from  the  West  Indies.  Nine  of  the  13  are  distinctly  littoral 
forms,  but  3 of  the  others  occur  only  at  depths  of  over  60  fathoms.  The  remaining 
species,  Brissopsis  lyrifera , is  given  by  Agassiz  (Revision  of  the  Echini,  p.  369)  as 
occurring  at  depths  of  from  55  to  115  fathoms,  so  that  it  is  worthy  of  special  note 
that  the  Fish  Hawk  collected  three  adult  specimens  in  Mayaguez  Harbor  in  only  7 
fathoms  of  water. 

The  following  artificial  key  will  enable  anyone  to  distinguish  these  species  from 
each  other,  but  is  liable  to  prove  untrustworthy  for  young  or  very  small  specimens 
and  worse  than  useless  where  other  species  are  concerned. 

A.  Test  hard,  hemispherical,  elliptical,  or  more  or  less  globular,  the  height  equaling  or  exceeding 

one-half  the  diameter.  Mouth  at  center  of  lower  surface.  (Sea-urchins  proper.) 

I.  Test  approximately  as  wide  as  long. 

a.  Spines  stout  and  more  or  less  club-shaped,  longer  than  one-half  the  diameter  of  test. 

1.  Spines  not  more  than  equaling  diameter  of  test Cidaris  tribuloidcs.  (1) 

2.  Spines  usually  much  exceeding  diameter  of  test,  often  nearly  or  quite  twice  as  much.  Dorocidarls  pap  illata.  (2) 

b.  Spines  very  long  and  slender  (2  or  3 times  the  diameter  of  test)  with  needle-like  points... Diadem, a setosum.  (4) 

c.  Spines  short,  rather  slender  and  pointed,  not  nearly  equaling  diameter  of  test. 

1.  Spines  all  white  or  whitish;  test  brownish  or  purplish Hipponoe  esculenta.  (8) 

2.  Some  of  the  spines  green  or  greenish,  and  often  with  more  or  less  red  or  violet;  test 

usually  with  a decidedly  greenish  tinge Taxnpneusi.es  variegatus.  (7) 

II.  Test  not  as  wide  as  long;  usually  the  difference  in  the  two  diameters  is  very  marked. 

a.  Apex  of  test,  around  anus,  covered  with  numerous  small  spines Er.hinometra  subangularis.  (5) 

b.  Test  about  anus  almost  wholly  free  from  spines EcMnometra  viridis.  (G) 

B.  Test  soft  and  leathery;  more  or  less  globular  in  life;  very  flat  in  dead  specimens.  Deep-water  forms. 

(Flexible  sea-urchins.) 

I.  Color  purple  above;  light  yellowish  about  the  mouth Asthengsrma  hyslrix.  (3) 

(!.  Test  hard,  much  flattened,  circular  or  elliptical,  the  height  not  one-half  of  diameter;  mouth  at  center 
of  lower  surface;  spines  very  short  and  numerous.  (Sand-dollars,  key-hole  urchins, 
sea-moons,  etc.) 

I.  Oral  surface  very  concave;  test  accordingly  highly  arched Echinanthus  msciwns.  (9) 

II.  Oral  surface  flat;  test  not  arched,  very  thin. 

a.  Test  with  six  slits  (lunules)  through  it MclKta  sexforis.  (10) 

b.  Test  with  only  five  lunules Melltta  testudinata..  (11) 

D.  Test  hard,  oval  or  elliptical;  mouth  near  anterior  end  on  the  flattened  oral  surface;  spines 

comparatively  short  and  numerous  with  or  without  scattered,  long  ones.  (Spatangoids.) 

I.  Size  large  (over  100  mm.);  color  deep  reddish-purple Palseopneustes  hystrix.  (13) 

II.  Size  small  (GO  mm.  or  less);  color  light  brown Brissopsis.lyri.fera.  (12) 

1.  Cidaris  trilvuloides  (Lamarck). 

This  urchin  is  marbled  light  brown  and  white,  often  with  some  red,  especially  on  the  spines. 
The  large  spines  are  comparatively  few  in  number.  The  test  of  full-grown  specimens  is  about  60  mm. 
in  diameter.  This  species  occurs  abundantly  in  shallow  water  from  South  Carolina  to  Brazil,  especially 
about  reefs.  A large  number  of  specimens  were  collected  at  Arroyo  and  Mayaguez,  and  at  stations 
6075,  6087,  and  6096.  The  largest  was  58  mm.  in  diameter,  with  spines  45  mm.  long. 

2.  Dorocidaris  papillata  (Leske). 

This  species  resembles  the  preceding  in  size  and  color,  but  is  usually  lighter  and  the  spines  are 
often  almost  white;  they  are  also  more  slender  and  tapering  than  in  Cidaris.  It  occurs  only  in  water 
of  considerable  depth,  and  is  found  on  both  sides  of  the  North  Atlantic,  from  Norway  to  the  Mediter- 
ranean, and  throughout  the  West  Indies.  Two  specimens,  one  from  station  6067,  23  mm.  in  diameter, 
with  spines  53  mm.  long,  and  one  from  station  6070,  45  mm.  in  diameter,  with  spines  83  mm.  long. 
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3.  Asthenosoma  hystrix  (W.  Thomson). 

As  this  urchin  occurs  only  in  deep  water,  it  is  not  likely  to  be  met  with  by  the  ordinary  collector. 
It  reaches  a large  size  (140  mm.  in  diameter),  hut  the  test  is  always  soft  and  flexible.  The  spines  are 
short  but  very  sharp,  and  scattered  rather  sparsely  over  the  test.  The  feet  are  in  three  vertical  rows 
in  each  poriferous  zone  in  the  adult. 

There  are  two  large  specimens  of  this  very  curious  flexible  urchin,  both'  as  flat  as  can  be.  They 
measure  135  and  140  mm.  in  diameter,  but  are  only  7 mm.  thick.  The  abactinal  surface  is  purple 
and  the  actinal  very  pale  yellow.  These  specimens  were  collected  at  station  6070,  and  from  the 
same  place  there  are  two  very  small  flexible  urchins,  10  mm.  in  diameter,  which  I refer  with  some 
hesitation  to  this  species.  Their  coloration  is  precisely  like  that  of  the  large  ones,  but  the  feet  are  in 
only  a single  row  in  each  poriferous  zone  instead  of  in  three  rows,  as  in  the  adult. 

4.  Diadema  setosum  (Tray. 

One  of  the  most  characteristic  urchins  of  the  Tropics;  of  world-wide  distribution  from  Cuba  east- 
ward to  the  Fiji  Islands.  Almost  black,  but  the  spines  are  often  banded  with  white  in  the  young. 
The  adults  are  sometimes  100  min.  in  diameter,  with  spines  300  or  400  mm.  long.  Very  common 
about  coral  reefs. 

The  Fish  Hawk  collection  contains  twenty  specimens  of  this  species,  varying  from  17  to  75  mm. 
in  diameter,  and  collected  at  Ponce,  Mayaguez,  and  Arroyo.  The  smallest  (those  less  than  40  mm. 
in  diameter)  usually  have  the  spines  banded  light  and  dark,  whitish  or  yellowish,  alternating  with 
purplish  or  brownish.  One  large  specimen  has  all  the  spines  on  the  actinal  surface  white.  A large 
specimen  from  Ponce  differs  markedly  from  all  the  others  in  that  a number  of  the  spines,  especially 
on  the  actinal  surface,  have  prominent  swollen  “ rings,”  6 to  10  mm.  wide  and  2 to  3 mm.  in  diameter, 
about  25  mm.  from  the  base.  As  all  the  spines  are  broken,  I am  not  sure  whether  this  swelling  is 
always  at  the  tip  of  the  spine  or  not,  but  it  appears  as  though  it  was.  The  spines  are  horizontally 
ringed,  but  these  swellings  are  longitudinally  ridged. 

5.  Echinometra  subangularis  (Leske). 

This  species  is  often  called  the  “rock-boring”  urchin,  because  of  its  habit  of  living  in  cavities  in  the 
reefs  and  ledges  in  shallow  water.  In  size  it  is  rather  small,  not  often  50  mm.  long,  the  spines  about 
20  mm.  It  varies  greatly  in  form  and  proportions,  but  especially  in  color.  All  stages  from  very  pale 
reddish  brown  to  nearly  black  are  common,  while  the  spines  are  often  green  with  more  or  less  violet. 
It  is  found  from  Bermuda  to  Rio  Janeiro.  The  collection  contains  105  examples,  exhibiting  a most 
extraordinary  range  in  color  and  shape.  Indeed,  the  extremes  are  so  different  one  might  easily  believe 
there  are  at  least  two  distinct  species  in  the  series.  The  more  common  form  was  collected  at  Ponce, 
Arroyo,  Boqueron  Bay,  Fajardo,  San  Juan,  and  Aguadilla.  The  largest  measures  42  mm.  long  by  38 
wide  by  22  high.  The  spines  are  slender,  20  mm.  long,  and  less  than  2 mm.  in  diameter.  The  color 
varies  from  bright  light  green  with  violet-tipped  spines  to  very  light  reddish  brown  and  thence  through 
varying  shades  of  red-brown  to  almost  black.  The  other  form  was  collected  at  Ensenada  Honda  and 
on  the  light-house  reef  at  Playa  de  Ponce.  The  difference  in  size  is  not  notable,  1 >ut  the  test  is  somewhat 
more  flattened.  The  spines,  however,  are  very  different.  They  measure  from  15  to  20  mm.  in  length 
and  from  2 to  3J  mm.  in  diameter.  They  are  much  stouter,  therefore,  and  are  also  somewhat  flattened 
and  abruptly  pointed.  Their  color  varies  from  pale,  dull  pink,  through  reddish  brown  to  dark  green, 
the  spines  having  violet  tips;  in  some  more  than  half  the  spine  is  violet. 

6.  Echinometra  viridis  A.  Agassiz. 

This  species  closely  resembles  the  preceding  in  size,  shape,  color,  and  habits,  and  seems  to  be 
.distinguished  only  by  the  bare  apical  system.  It  is  recorded  from  Florida,  Cuba,  and  Haiti.  Two 
specimens  from  the  reefs  at  Playa  de  Ponce  seem  to  be  referable  to  this  species.  They  are  of  about 
average  size  and  color.  The  test  is  brownish;  spines  light  green,  almost  yellow  at  base,  violet  tipped. 
There  are  no  spines  within  the  anal  area,  and  only  about  12  to  15  in  the  whole  abactinal  system. 

7.  Toxopneustes  variegatus  (Lamarck). 

The  common  sea-urchin  of  the  tropical  western  Atlantic,  abundant  from  Bermuda  and  North 
Carolina  to  Rio  Janeiro.  It  varies  greatly  in  color  from  rich  violet  (Bermuda)  to  bright  green  and 
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white  (Jamaica).  like  the  following  species,  it  is  usually  found  on  sandy  bottom  and  often  covers 
itself  with  bits  of  seaweed  and  other  debris.  The  collection  contains  28  specimens,  the  smallest  of 
which  is  only  4 nun.  in  diameter.  They  were  collected  at  Ponce,  Arroyo,  Boqueron  Bay,  San  Juan, 
Catano,  and  Hucares.  The  color  varies  considerably,  but  is  usually  green  and  white.  The  spines  are 
often  tipped  with  reddish,  and  the  specimen  from  Hucares  has  the  spines  rose  pink. 

8.  Hipponoe  esculenta  ( Leske) . 

A very  large  urchin,  sometimes  150  mm.  in  diameter.  Adults  are  easily  recognized  by  their 
white  color  and  great  size,  but  the  young  are  not  readily  distinguished  from  those  of  the  preceding 
species.  Occurs  from  Bermuda  to  Surinam.  The  eggs  are  sometimes  used  for  food.  From  Porto 
Rico  there  are  fifteen  of  these  large  urchins,  besides  several  fragments.  Several  of  them  measure  140 
mm.  in  diameter  and  95  mm.  high,  while  the  smallest  is  only  19  mm.  in  diameter.  They  were  collected 
at  Ponce,  Arroyo,  Aguadilla,  and  Guanica  Bay. 

9.  Echinanthus  rosaceus  (Linnaeus). 

In  life  this  species  is  reddish,  yellowish,  or  greenish  brown  in  color.  It  reaches  a length  of  140 
mm.,  and  the  height  is  from  one-third  to  nearly  one-half  the  length.  It  occurs  in  the  sand,  often  under 
stones  and  in  very  shallow  water,  and  is  found  from  South  Carolina  to  Guadeloupe.  Only  one 
example  of  this  species  in  the  collection,  a fair-sized  specimen  from  Fajardo. 

10.  Mellita  sexforis  (Lamarck). 

This  very  flat  and  thin  “keyhole  urchin  ” is  usually  light  olive-green  (rarely  brown)  when  alive. 
It  reaches  a diameter  of  70  or  80  mm.,  and  is  found  on  sandy  bottoms  in  shallow  water,  from  South 
Carolina  and  Bermuda  southward  throughout  the  West  Indies.  One  large  specimen,  74  by  72  mm., 
from  Arroyo,  and  four  smaller  ones  from  station  6085.  The  color  of  all  these  is  pale  olive-green. 

11.  Mellita  testudinata  Klein. 

This  “keyhole  urchin”  is  slightly  larger  and  thicker  than  the  preceding,  but  of  the  same  color 
and  habits.  It  has  a wider  range,  having  been  found  from  Nantucket  to  Brazil.  The  Fish  Hawk 
collection  contains  10  specimens,  varying  in  size  from  one  3 mm.  in  diameter  to  one  80  mm.  broad  by 
70  mm.  long.  The  color  varies  from  light  to  dark  green.  The  specimens  less  than  12  mm.  in  diameter 
show  very  nicely  the  formation  of  the  lunules.  In  the  smallest  specimen  no  lunules  are  visible  from 
above,  but  on  the  oral  surface,  in  the  posterior  interambulacrum,  there  is  a little  depression  which 
marks  the  position  of  the  first  lunule.  The  specimen  12  mm.  in  diameter  has  this  lunule  fully 
formed,  while  the  other  four  lunules  appear  simply  as  notches  in  the  edge  of  the  test.  Found  at 
Ponce,  Arroyo,  Mayaguez,  Puerto  Real,  and  station  6053. 

12.  Brissopsis  lyrifera  Agassiz. 

This  spatangoid  is  usually  found  only  in  deepwater,  rarely  in  less  than  10  fathoms.  It  can  not  be 
confused  with  the  following.  It  is  found  not  only  throughout  the  West  Indies,  but  in  the  eastern 
Atlantic  also,  from  Norway  to  the  Mediterranean.  There  are  3 specimens  of  this  form  from  station 
6059,  the  largest  of  which  measures  40  by  33  mm.  The  color  is  light  yellowish  brown.  The  fascicle 
connecting  the  subanal  with  the  peripetalous  fasciole  is  not  complete  and  is  only  distinct  close  to  the 
subanal.  These  specimens  thus  resemble  European  examples  of  the  species  more  closely  than  they 
do  those  from  Florida. 

13.  Palseopneustes  hystrix  A.  Agassiz. 

This  rare  form,  occurring  only  in  deep  water,  is  not  likely  to  be  met  with.  I ts  size  (125  by  90  mm. ) 
and  color  are  sufficient  to  distinguish  it  from  the  preceding  species,  but  an  additional  character  is  to  be 
found  in  the  broad,  spatulate  ends  of  the  long,  spines.  It  is  known  only  from  the  Caribbean  Sea. 

Of  this  remarkable  spatangoid  the  collection  contains  one  whole  specimen,  half  of  a second,  and 
fragments  of  others,  all  from  station  6070.  The  specimens  measure  about  125  mm.  long  by  90  broad 
by  55  high;  color  dark  purplish  red;  spines  somew'hat  lighter. 
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Besides  the  foregoing  thirteen  species,  several  other  common  West  Indian  eehi- 
noids  may  be  expected  to  occur  along  the  shores  of  Porto  Rico.  These  are  Clypeaster 
svbdepressus  (Gray),  Encope  emarginata  (Gmelin),  Encope  michelini  Agassiz,  Echi- 
non&us  semilunaris  (Gmelin),  Brissus  unicolor  Klein,  Meoma  ventricosa  (Lamarck), 
Metalia  pectoralis  (Lamarck),  and  Moira  at/ropos  (Lamarck).  The  first  four  will  fall 
under  the  heading  C in  the  key  on  page  252,  the  last  four  under  the  heading  D.  Clype- 
aster resembles  Echvncmthus , but  may  be  easily  distinguished  by  its  larger,  much 
flatter  test.  It  occurs  from  South  Carolina  to  Brazil  and  eastward  across  the  Atlantic. 
The  two  Encopes  resemble  Mellita , but  are  larger  (up  to  140  mm.  in  diameter),  and 
the  lunules  are  different.  Those  in  the  radii  differ  from  the  one  in  the  posterior 
interradius  and  are  inclined  to  be  elliptical  or  even  oval.  The  two  species  of  Encope 
may  be  distinguished  from  each  other  by  the  fact  that  in  emarginata  the  posterior 
lunule  is  longer  than  any  of  the  others,  while  in  michelini  it  is  generally  smaller 
than  the  others.  In  the  latter  species,  moreover,  the  anterior  lunules  often  disappear 
with  the  growth  of  the  animal,  so  that  the  test  has  only  one  or  three  lunules  left. 
Encope  emarginata  occurs  from  South  Carolina  to  Brazil,  while  michelini  is  found 
throughout  the  Gulf  of  Mexico. 

Echino-neus  is  quite  different  from  any  of  the  others.  Although  properly  a 
spatangoid,  the  mouth  is  central,  so  that  in  the  key  on  p.  252  it  would  come  under 
C rather  than  D.  The  test  is  a somewhat  flattened  ellipse,  from  15  to  40  mm.  long, 
covered  with  short,  light-brown  spines,  and  with  the  bright-red  feet  (in  living  animal) 
arranged  in  five  double  rows,  radiating  from  the  center  of  the  aboral  side.  It  lives 
in  the  sand  in  shallow  water,  often  under  stones,  and  occurs  throughout  the  West 
Indies.  It  has  been  recorded  in  the  past  from  Porto  Rico. 

Brissus  unicolor  resembles  Brissopsis  lyrifera , but  may  be  distinguished  from 
that  species  by  the  position  of  the  center  of  the  ambulacral  system.  In  Brissopsis 
this  point  is  near  the  center  of  the  test;  in  Brissus  it  is  far  forward.  Moreover, 
Brissopsis  is  a deep-water  form  occurring  only  occasionally  in  a few  fathoms,  while 
Brissus  is  found  in  very  shallow  water,  in  the  sand,  often  under  stones,  in  company 
with  Echinoneus.  Brissus  has  a wide  distribution,  being  found  all  through  the  West 
Indies  and  eastward  across  the  Atlantic  into  the  Mediterranean. 

Meoma  and  Metalia  are  both  very  large  spatangoids  (up  to  200  mm.  or  more  in 
length)  and  occur  in  comparatively  shallow  water,  1 or  2 fathoms.  Metalia  is  much 
more  flattened;  the  ambulacra  are  very  slightly  sunken,  and  the  spines,  especially  on 
the  upper  side,  are  very  coarse.  Metalia  is  brown;  Meoma  varies  from  light- 
yellowish  to  deep-reddish  brown.  Both  occur  throughout  the.  West  Indies. 

Moira  atropos  is  easily  distinguished  from  all  the  preceding  by  the  very  deeply 
sunken  ambulacra,  which  give  the  test  almost  a deformed  appearance.  It  reaches  a 
length  of  50  mm.,  and  the  color  is  yellowish  brown.  It  occurs  southward  from 
South  Carolina  into  the  West  Indies  and  Gulf  of  Mexico. 

Owing  to  the  firm  structure  of  the  test,  all  echinoids  (except  the  flexible  sea- 
urchins)  can  stand  the  wearing  of  water  for  some  time  after  the  death  of  the  animal. 
In  such  cases  the  spines  drop  off  and  the  organic  matter  is  washed  out,  leaving  the 
tests  as  delicate  white  or  (lull-colored  shells,  more  or  less  granular,  according  to  the 
size  of  the  spines  with  which  they  were  covered.  These  shells  are  sometimes  called 
“ sea  eggs.”  Such  tests  are  often  of  value  to  the  zoologist,  and  should  be  preserved. 
Usually  they  are  sufficient  for  the  determination  of  the  species  to  which  they  belonged. 


256 


BULLETIN  OE  THE  UNITED  STATES  FISH  COMMISSION. 


HOLOTHURIOIDEA. 

HOLOTHU RIANS,  SEA-CUCUMBERS,  SEA-SQUIRTS,  ETC. 

The  holothurians  of  the  West  Indies  are  not  nearly  so  well  known  as  the  sea- 
urchins,  so  that  every  new  collection  is  likely  to  contain  undescribed  species,  or  at 
least  to  extend  the  range  of  those  previously  known.  About  35  species  have  been 
described  from  the  West  Indian  region,  or  are  known  to  occur  there,  and  of  these  less 
than  half  a dozen  are  exclusively  deep-water  forms.  It  appears,  therefore,  that  the 
great  majority  of  the  holothurians  of  this  region  are  littoral  forms,  and  many  of  them 
are  apparently  quite  limited  in  their  range.  But  as  yet  we  know  too  little  of  their 
natural  history,  or  of  what  constitute  good  specific  characters  in  the  group,  to  draw 
any  important  conclusions.  Species  have  been  made  on  form,  color,  size,  number  of 
tentacles,  and  other  inconstant  characters  to  such  an  extent  that  the  whole  subject 
of  West  Indian  holothurians  needs  a thorough  overhauling,  especially  since  they 
constitute  one  of  the  most  characteristic  groups  of  the  shallow-water  fauna. 

The  Fish  TIawk  collection  contains  85  specimens  of  sea-cucumbers,  representing 
10  species,  all  but  one  of  which  are  littoral  forms.  Curiously  enough,  all  these  littoral 
forms  belong  to  the  single  family  Aspidocliiroim , so  that  probably  only  a small  part 
of  the  holothurian  fauna  of  Porto  Rico  appears  in  the  collection. 

The  following  artificial  key  will  help  to  distinguish  adult  specimens  of  the  above 
given  species,  and  also  includes  one  other  species  collected  by  Mr.  Gray.  It  is  hard 
to  give  distinguishing  characters  among  holothurians,  except  by  means  of  the  micro- 
scopic calcareous  particles  in  the  skin.  As  far  as  possible  the  characters  used  below 
can  be  easily  seen  without  the  aid  of  a microscope;  but  it  must  be  remembered  that 
the  number  and  arrangement  of  the  tentacles,  pedicels,  and  papilke  are  often  very 
different  in  the  young  from  what  they  are  in  the  adult.  They  are  usually  fewer  in 
number  and  show  a more  orderly  and  definite  arrangement. 

A.  Tentacles  long,  slender,  unbranehed.  Body-wall  firm  and  spiny.  Color  white.  Deep-sea  form. 

Ecldnotnicuinis  asperrima,  (1) 

B.  Tentacles  (normally  20)  comparatively  short,  with  numerous  branches,  crowded  into  a fiat  disk  at 

the  end.  Body-covering  soft.  Shallow-water  forms. 

I.  Size  large,  up  to  a foot  or  more  in  length.  Found  on  sandy  or  muddy  bottom. 

a.  Brown  or  black  above;  yellowish,  reddish,  or  almost  white  below,  and  more  or  less  on  sides. 

Body-wall  tough  and  leathery.  Pedicels  numerous  on  ventral  side,  not  arranged  in 

rows Holothuria  mexicana.  (8) 

b.  Color  extremely  variable;  the  extremes  are  uniform  blackish-brown,  without  markings,  and 

uniform  light  buff  with  a few  small  spots  of  dark  brown.  Between  these  two  extremes 
all  possible  combinations  of  light  and  dark  occur,  but  the  commonest  form  is  buff,  con- 
siderably blotched  with  large  patches  of  dark  brown.  Body-wall,  though  thick,  soft  and 
slimy.  Pedicels  numerous,  arranged  distinctly  in  three  broad  longitudinal  rows  on 
ventral  surface. Stichopux  iiiobii.  (2) 

II.  Sizesmall,  rarely  8 inches  long.  Usually  found  amongrocks,  often  buried  in  sand  under  loose  slabs. 

a.  Body  covered  with  more  or  less  wart-like  conical  papillae.  Pedicels  few,  irregularly  scattered, 

or  none Holothuria  impatiens.  (7) 

b.  Pedicels  arranged  in  3 longitudinal  series  on  ventral  surface.  Cuvier’s  organs  very  notice- 

able, pure  white  in  living  animal Holothuria  captiva.  (3) 

c.  Pedicels  thickly  crowded  ventrally,  less  numerous  dorsally;  few  papill®,  if  any Holothuria  glaberrima.  (5) 

d.  Body  very  thickly  covered  with  pedicels  ventrally  and  with  papillse  and  pedicels  dorsally. 

Holothuria  densipedes.  (4) 

e.  Body  elongated,  with  scattered  and  rather  few  papillre  on  dorsal  surface,  and  irregularly 

scattered  pedicels  on  ventral. 

1.  Blackish  and  whitish  or  light  gray,  mottled  with  darker;  sometimes  more  or  less  tinged 

with  yellow Holothuria  grisea.  (6) 

2.  Grayish,  but  more  or  less  decidedly  yellow,  with  fine  purple  markings  and  blotches  of  the 

same  color Holotlnmamthbuni.  (9) 

3.  Brownish  or  purplish,  more  or  less  indistinctly  marked  with  darker  blotches. . Holothuria  surinammsix.  (10) 

C-  Tentacles  15,  pinnate.  Body  long  and  slender,  without  pedicels . .Synapta  lappa.  (11) 
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1.  Eehinocucumis  asperrima  The61.  (PL  16,  figs.  1-7.) 

This  extraordinary  holothurian  is  1 or  2 inches  long,  including  the  long  neck  and  slender,  tapering 
tail.  It  has  been  recorded  from  only  the  Caribbean  Sea,  and  there  only  in  deep  water. 

There  is  one  specimen  of  this  species  dredged  at  station  6066,  in  170  fathoms  of  water.  It  is  just 
24  mm.  long,  and  the  delicacy  and  glassiness  of  its  appearance  make  it  an  object  of  unusual  interest. 
The  species  was  first  described  by  Theel,  in  1886,  from  specimens  collected  in  the  vicinity  of  Jamaica 
and  Cuba,  at  depths  of  150  fathoms  or  over.  As  he  published  no  figures  of  the  species,  it  seems  worth 
while  to  give  with  this  report  some  illustrations  of  such  a noteworthy  form.  The  tentacles  (fig.  4) 
are  apparently  only  eight  in  number,  and  differ  from  the  tentacles  of  all  other  pedate  holothurians  in 
being  perfectly  simple,  without  branches  of  any  kind.  The  calcareous  ring  (fig.  2)  is  very  small;  no 
stone  canal  or  Polian  vessel  found.  Genital  filaments  few,  but  thick.  Respiratory  trees  very  delicate. 
No  Cuvier’s  organs.  Respiratory  trees  and  intestine  with  numerous  brownish  spherical  bodies  in 
their  walls,  possibly  waste  matter.  Intestine  very  long  and  much  coiled.  Pedicels  very  scarce,  almost 
wanting,  except  near  head  and  tail.  Body-wall  (fig.  3)  very  hard  and  firm,  as  though  mailed,  pure 
white.  It  is  composed  of  more  or  less  regular  polygonal  plates,  each  of  which  bears  a single,  long, 
stout  and  sharp  spine.  Calcareous  bodies  (figs.  6 and  7)  consisting  of  irregular  plates  with  numerous 
holes,  very  abundant,  especially  in  and  near  the  tentacles. 

2.  Stichopus  moebii  Semper. 

A common  species  and  very  interesting  on  account  of  the  great  variety  in  the  color,  shape, 
appearance,  and  number  of  tentacles.  It  reaches  a length  of  300  mm.  or  so.  The  body-wall  contains 
numerous  tables  and  C-shaped  bodies;  the  former  with  well-developed  disk  and  numerous  teeth  at 
top.  Known  from  Bermuda  and  the  West  Indies.  There  are  8 specimens  of  Stichopus  in  the  Fish  Hawk 
collection,  varying  in  size  from  90  to  220  mm.  Though  differing  somewhat  in  color,  they  all  show  the 
light  background  with  large  dark  spots  and  blotches.  The  number  of  tentacles  varies  from  16  to  20, 
there  being  1 with  16,  1 with  17,  2 with  18,  1 with  19,  and  3 with  20.  It  is  worthy  of  note  that  the 
two  largest  specimens  have  20  tentacles  and  the  two  smallest  have  18  and  16,  respectively.  This 
species  was  collected  at  Boqueron  Bay,  San  Juan,  and  Mayaguez,  and  these  specimens  agree  in  all 
essentials  with  those  from  Jamaica  and  Bermuda. 

3.  Holothuria  captiva  Ludwig. 

This  little  holothurian  rarely  reaches  a length  of  100  mm.  It  is  rich  brown  in  color,  somewhat 
paler  below.  On  the  back  are  rather  numerous  papillae.  The  body-wall  contains  numerous  tables, 
with  many  teeth  at  the  apex,  and  buttons  with  3 pairs  of  holes.  The  species  is  known  only  from  Ber- 
muda and  the  West  Indies.  There  are  only  two  specimens  from  Porto  Rico,  and  both  are  very  small, 
12  and  15  mm.  in  length.  They  were  collected  at  Hucares.  The  skin  is  very  delicate,  almost  without 
pigment,  but  the  deposits  are  numerous,  full  size,  and  perfectly  formed.  Color  in  alcohol  dirty-brown. 
Cuvier’s  organs  very  noticeable;  in  one  specimen  their  bulk  is  fully  one-tenth  of  the  whole  animal. 

The  arrangement  of  pedicels,  papillae,  and  tentacles  is  of  interest. 


Specimens. 

Pedicels. 

Papillae. 

Tentacles. 

Smaller  specimen 

15  in  a row;  a single  row  on 
each  side,  a double  row  in 
middle  of  ventral  surface. 

Six  longitudinal  rows  with 

10 

♦ 

6 papillae  in  a row. 

Larger  specimen 

18  in  a row;  rows  as  above 

Six  rows  with  10  in  a row  . . 

14 

4.  Holothuria  densipedes,  nov.  sp.  (PI.  17,  fig.  1.) 

There  is  a single  specimen,  from  the  light-house  reef  at  Playa  de  Ponce,  of  a holothurian  unlike 
any  yet  described.  On  account  of  the  very  numerous  and  crowded  pedicels,  I have  given  to  it  the 
name  densipedes.  It  is  88  mm.  long  and  about  20  mm.  in  diameter.  The  color  is  brown,  with  a few 
scattered  dull  purple  or  blackish  blotches.  The  papillae  have  a reddish  tinge,  while  the  pedicels  are 
much  lighter,  with  a touch  of  yellow.  The  pedicels  are  crowded  on  the  ventral  surface,  and  are 
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numerous,  though  somewhat  smaller,  dorsally.  The  papillae  are  numerous  and  confined  to  the  dorsal 
surface.  There  is  no  sign  of  arrangement  in  rows  of  either  the  qiedicels  or  papillae.  Tentacles  very 
small  and  pale,  apparen  tly  20.  Polian  vessel  1 . Stone  canal  1.  Water-ring  with  many  small  bead-like 
bodies  on  it.  Cuvier’s  organs  present;  small,  greenish.  Genital  glands  with  numerous  infrequently 
branched  filaments.  The  calcareous  deposits  consist  of  tables  and  smooth  buttons,  with  numerous 
supporting  rods  in  pedicels,  papillae,  and  tentacles.  The  buttons  usually  have  three  pairs  of  holes, 
but  not  infrequently  there  are  only  3 or  4 holes.  The  tables  have  the  disk  with  4 large  central 
holes  or  a single  deeply  7-lobed  hole,  surrounded  by  a circle  of  smaller  holes,  4 larger  alternating  with 
4 smaller,  to  complete  the  circle.  The  spire  is  comparatively  low,  with  only  1 crossbeam  and  few  (not 
more  loan  10  or  12)  teeth.  The  tables  of  the  pedicels  are  usually  much  reduced. 

The  supporting  rods  of  the  tentacles  are  simple,  slightly  rough  or  knobbed  at  ends.  Those  from 
the  pedicels  are  usually  broader  and  pierced  by  holes  more  or  less  symmetrically  arranged.  There  are 
often  7 or  8 pairs  of  these  holes.  The  calcareous  ring  is  composed  of  5 large  radial  pieces  and  5 small, 
narrow,  pointed  interradial  plates.  The  calcareous  ring  and  the  various  calcareous  deposits  are 
exactly  like  those  of  H.  rathbuni  Lampert,  from  which  species  this  form  is  otherwise  radically  different. 
(See  pi.  17.)  It  differs  from  its  nearest  allies  in  the  crowded  papillae  on  the  dorsal  surface,  as  well  as 
in  the  detailed  structure  of  the  tables,  while  it  differs  markedly  from  If.  glaberrima  in  the  large  size  of 
the  pedicels  and  papillae,  and  in  their  crowded  arrangement.  It  is  known  as  yet  only  from  Porto 
Rico. 

5.  Holothuria  glaberrima  Selenka. 

Especially  common  in  cavities  in  coral  rocks  on  the  reefs  and  along  shore.  It  is  rather  short  and 
stout,  seldom  more  than  100  mm.  long.  The  color  varies  greatly  from  pale  yellowish  brown  to  almost 
black,  but  is  generally  uniform  over  the  body.  The  body-wall  contains  only  scattered  branching  rods. 
It  is  found  throughout  the  Caribbean  Sea  and  Gulf  of  Mexico.  Six  specimens  from  Hucares  vary  in 
length  from  65  to  110  mm.  In  five  the  color  is  blackish  brown,  the  tentacles  black;  the  sixth  is  light 
yellowish  brown,  with  light  tentacles. 

6.  Holothuria  grisea  Selenka. 

This  species  reaches  a length  of  150  to  200  mm.  The  body-wall  contains  tables  and  small  forked 
rods,  the  latter  gathered  in  little  circles  or  spots,  often  visible  to  the  naked  eye.  It  has  been  recorded 
from  the  West  Indies,  Surinam,  and  Brazil.  Two  specimens  from  Arroyo,  50  and  110  mm.  long,  and 
one  from  Hucares  70  mm. 

7.  Holothuria  impatiens  Forskal. 

This  is  one  of  the  most  widely  distributed  of  holothurians,  being  known  from  the  warmer  seas 
of  all  parts  of  the  world.  It  reaches  a length  of  150  to  200  mm.,  and  is  grayish  purple  in  color,  some- 
times blotched  with  darker.  Tentacles  often  very  light  colored.  The  body-wall  contains  tables 
and -buttons  with  3 pairs  of  holes.  From  Culebra  t.hei'e  is  one  typical  specimen  85  mm.  long,  and  from 
Ponce  there  are  two  specimens  (110  to  125  mm.)  which  are  dark  gray  in  color  with  no  trace  of  purple. 

8.  Holothuria  mexicana  Ludwig. 

This  is  one  of  the  largest  West  Indian  holothurians,  often  reaching  a length  of  450  mm.  or  more. 
T1  le  color  varies  greatly;  some  specimens,  usually  small  ones,  are  light  brown  above  and  pink  or 
flesh-color  beneath,  the  pedicels  brown;  others  are  almost  jet-black  with  scarcely  any  light  below. 
Between  these  two  extremes  all  sorts  of  intergradations  occur.  The  thick,  leathery  body-wall,  which 
contains  simple  tables  and  numerous  perforated  plates  of  two  kinds,  helps  greatly  to  distinguish  this 
species.  Described  first  from  the  Gulf  of  Mexico,  and  known  only  from  the  West  Indian  region. 

Of  this  very  common  species,  there  are  some  20  specimens  in  the  collection,  from  110  to  300  mm. 
in  length.  There  is  great  diversity  in  the  number  of  tentacles  and  Polian  vessels.  Four  individuals 
have  18  tentacles;  six  have  19;  nine  have  20;  one  has  21.  Two  individuals  have  1 Polian  vessel  each; 
two  have  2;  five  have  3;  two  have  4;  three  have  7;  one  has  8;  one  has  9.  These  specimens  were 
collected  at  Culebra,  Fajardo,  Boqueron  Bay,  Guanica,  Puerto  Real,  Mayaguez,  and  San  Juan. 
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9.  Holothuria  rathbuni  Lampert.  (PI.  17,  tigs.  2 to  10.) 

This  species  reaches  a length  of  200  mm.  The  body-wall  contains  tables  and  buttons  with  three 
pairs  of  holes.  Occurs  from  Bermuda  to  Brazil. 

There  is  a small  holothurian  in  the  collection  from  Culebra,  which  I have  finally  decided  to  con- 
sider a young  specimen  of  this  species.  II.  rathbuni  was  first  described  by  Mr.  Richard  Rath  bun  from 
specimens  collected  at  Rio  Janeiro,  but  he  gave  no  name  to  it.  In  1885  Lampert,  without  any  further 
information,  gave  the  species  the  name  rathbuni.  Among  holothurians  which  I collected  in  Jamaica 
in  1896  and  1897,  there  are  numerous  specimens  which  may  be  referred  without  doubt  to  Mr.  Rathbun’s 
species.  In  1899  the  New  York  University  party  collected  similar  specimens  on  the  south  shore  of  the 
Bermuda  Islands.  These  specimens  all  agree  in  coloration,  size,  and  calcareous  parts,  as  well  as  in 
habits,  with  the  specimens  from  Brazil,  as  described  by  Mr.  Rathbun.  The  Porto  Rican  specimen 
before  me  is  only  50  mm.  long,  and  is  rather  spindle-shaped,  tapering  towards  both  ends.  The  pedicels 
are  confined  to  the  ambulacra,  where  they  form  five  double  rows,  which  are  very  distinct  near  the  two 
ends,  but  rather  indistinct  at  the  middle.  Tentacles  20  in  number,  small  and  pale.  Color  light  gray 
with  a decidedly  yellow  tinge  ventrally,  more  or  less  distinctly  marked  on  the  interambulacra  with 
purplish  black.  Cuvier’s  organs  are  present,  dirty  green  in  color.  There  is  no  genital  gland,  which 
adds  strength  to  the  opinion  that  this  is  a young  individual.  It  differs  from  adults  in  the  arrangement 
of  the  pedicels,  which  are  in  them  irregularly  scattered.  As  no  figures  have  ever  been  published  of 
the  calcareous  parts  of  II  rathbuni,  it  seems  wise  to  give  them  in  connection  with  this  individual. 

10.  Holothuria  surinamensis  Ludwig. 

This  very  common  species  reaches  a length  of  about  150  mm.  The  body-wall  is  often  very  thin. 
It  contains  a few  irregular  rods  and  numerous  imperfect  tables  which  lack  the  disk.  Occurs  from 
Bermuda  southward  to  Surinam  and  into  the  Gulf  of  .Mexico.  About  half  of  the  holothurians  collected 
by  the  Fish  Hawk  consist  of  this  species,  of  which  there  are  40  specimens,  30  to  140  mm.  in  length, 
from  Ponce,  Boqueron  Bay,  San  Juan,  Puerto  Real,  and  Guanica.  In  some  the  “bars”  in  the  skin 
are  numerous  and  very  noticeable  and  the  tables  are  heavy,  while  in  others  the  “bars”  are  rather 
infrequent  and  the  tables  more  delicate. 

11.  Synapta  lappa  Muller. 

This  large  synapta  reaches  a length  of  600  mm.,  or  even  more.  The  color  varies  considerably, 
from  light  gray  to  dark  brown.  The  body- wall  is  thin  and  contains  numerous  “anchors  and  plates” 
(characteristic  of  the  genus)  and  great  quantities  of  miliary  granules.  It  is  found  under  rocks  on 
sandy  bottom  in  shallow  water  throughout  the  West  Indies.  Mr.  Gray’s  collection  contains  a single 
specimen,  found  under  a rock  near  San  Juan. 

Besides  the  species  with  the  shield-shaped ’’  tentacles,  there  will  doubtless  be 
found  along  the  shores  of  Porto  Rico  representatives  of  another  family  of  holothu- 
rians, the  Dendroclurotce.  Of  this  family  Oucumaria  punctata,  Ludwig'  and  species 
of  Thyone  are  almost  sure  to  occur.  Of  the  Synaptidm , besides  Synapta  lappa 
Muller,  Synapta  vivipara  (CErstedt)  and  Chin' data  rotifera  Pourtales  will  very 
probably  be  collected.  Moreover,  another  genus  of  the  AspidochiroUe  (of  which 
Holothuria  is  a typical  genus),  Mulleria , may  occur.  This  latter  genus  can  be  easily 
recognized  by  the  five  prominent  calcareous  teeth  in  the  anus.  It  is  brown,  mottled 
with  darker  and  lighter  shades,  and  reaches  a length  of  300  mm.,  or  thereabouts. 
M.  agassizii  Selenka,  with  25  to  30  tentacles,  has  been  collected  in  Florida,  Haiti, 
the  Tortugas,  Bimini,  and  Jamaica.  Otccumaria punctata , which  reaches  a length  of 
70  or  80  mm.,  maybe  recognized  by  the  10  much-branched  dendriform  tentacles, 
the  bluish-gray  color,  and  the  yellowish  pedicels,  which  occur  in  double  rows  along 
the  ambulacra  but  are  also  somewhat  scattered  on  the  rest  of  the  body.  It  occurs  in 
cavities  within  and  underneath  broken  rocks,  from  Bermuda  to  Barbados.  Thyone 
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is  a genus  similar  to  Cucumaria , but  has  the  pedicels  much  more  numerous  and 
crowded  irregularly  all  over  the  body. 

The  members  of  the  Synaptidce  may  be  easily  distinguished  from  all  other  holo- 
thurians  by  the  absence  of  pedicels,  papillae,  and  respiratory  “trees.”  The  tentacles 
are  pinnate  and  the  body  is  more  or  less  translucent.  Synapta  v'wipara  is  a small 
species,  20  to  100  mm.  long,  reddish  or  greenish  brown  in  color  with  more  or  fewer 
white  spots.  It  is  found  living  in  seaweeds  from  Bermuda  to  Brazil.  Chiridota 
roUfera  is  also  a small  species,  rarely  100  mm.  long,  flesh-colored  with  little  white 
spots,  found  under  stones  in  the  sand.  The  body-wall  contains  characteristic  wheel- 
shaped  bodies.  It  has  been  collected  from  Bermuda,  Florida,  Jamaica,  and  Brazil. 

DISTRIBUTION  OF  SPECIES. 

Of  the  50  stations  where  the  Fish  Hawk  dredged,  trawled,  or  used  the  tangle, 
86  yielded  echinoderms.  Their  distribution  is  shown  in  the  following  tables  and 
statements.  The  first  table  treats  of  the  west  end  of  the  island,  the  stations  being- 
given  as  nearly  as  possible  in  their  geographical  order.  The  Crinoidea  and  Holo- 
thurioidea  are  given  outside  of  the  tables  for  typographical  convenience. 

Only  two  representatives  of  Crinoidea  were  found  in  this  part  of  the  island: 

Actinometra  meridionalis,  at  station  6063,  depth  75  to  76  fathoms;  bottom  of  rocks,  sand  and 
coral;  obtained  with  11-foot  trawl. 

Antedon  hageni,  at  station  6067,  depth  97  to  120  fathoms,  coral  bottom;  obtained  with  dredge. 

Specimens  of  the  Holothurioidea  were  found  as  follows: 

Holothuria  mexicana,  at  Mayaguez,  Puerto  Real,  and  Boqueron  Bay. 

Holothuria  surinamensis,  at  Puerto  Real  and  Boqueron  Bay. 

Stichopus  mobii,  at  Mayaguez  and  Boqueron  Bay. . 

Echinocucumis  asperrima,  at  station  6066,  97  to  120  fms.,  coral  bottom,  a dredge  being  used. 


Asteroidea,  Ophiuroidea,  and  Echinoidea  collected  by  the  Fish  Hawk  at  the  western  end  of  Porto  Rico. 


Station. 

Depth,  bottom,  and 
apparatus. 

Asteroidea. 

Ophiuroidea. 

Echinoidea. 

137  fms.;  sand,  mud, 

Amphipholis  goesii. 

Amphipholis  subtilis. 
Amphiura  stimpsoni. 
Ophiactis  krebsii. 

loricata?. 

Ophiothrix  angulata. 

oersted  ii. 
Amphipholis  goesii. 

Amphipholis  goesii. 

Amphipholis  goesii. 

gularis. 

Hipponoe  esculenta. 

and  shells;  dredge. 

Astropecten  antillensis. 
Luidia  senegalensis. 
Pentaceros  reticulatus. 

( lidaris  tribuloides. 
Diadema  setosum. 
Hipponoe  esculenta. 
Mellita  testudinata. 

Ls  fms.;  sticky  mud; 
dredge. 

fms.;  sticky  mud; 
7-foot  trawl . 

7 fms.;  sticky  mud; 
7-foot  trawl. 

Station  6058 

Station  6059 

Astropecten  duplicate. 

Echinaster  crassispina. 

Brissopsis  lyrifera. 

Amphipholis  goesii. 

Amphipholis  goesii. 

Amphipholis  goesii. 
Ophioglypha  ljungmani. 

Amphipholis  goesii. 

subtilis. 
Astroporpa  annulata. 
Ophiomusium  eburneum 
elegans. 

dredge. 

sand;  11  ft.  trawl. 

25  to  30  fms.;  sand, 
mud,  and  shells; 
dredge. 

Station  6063  

■ 

sand,  and  coral; 
11  ft.  trawl. 
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Asteroidea , Ophiuroidea,  and  Echinoidea  collected  by  the  Fish  Hawk  at 'western  end  of  Porto  Rico — Cont’d. 


Station. 


Station  6004 
Station  6065 

Station  6066 
Station  6067 


Station  6070. 


Puerto  Real  . 


Station  6072. 


Station  6075 

Boqueron  Bay. 


Station  6076. 
Station  6077. 


Depth,  bottom,  and 
apparatus. 


22to23fms.;  sand  and 
mud;  dredge. 

4 to  6 fms.;  coral; 
dredge. 

161  to  172  fms.;  sand, 
mud;  11  ft.  trawl. 

97  to  120  fms.;  coral; 
dredge. 


220  to  225  fms. ; rocks; 
9 ft.  trawl. 


71  fms.;  coral,  sand, 
and  shells;  tangle. 


81  fms.;  sand  and 
coral;  tangle. 


Asteroidea. 


Astropecten  antillen- 
sis. 

Echinaster  crassi- 
spina. 

Luidia  senegalensis. 

Astropecten  d u p 1 i - 
catus. 

Echinaster  er  a s s i - 
spina. 


10  fms.;  coral  and 
sand;  tangle. 

10j  fms.;  coral  and 
sand;  tangle. 


Ophiuroidea. 


Ophioglypha  ljungmani 
Ophiothrix  angulata. 
Amphiodia  planispina? 
Ophiothrix  angulata. 

oerstedii. 
Amphiodia  riisei. 
Amphiura  flcxuosa. 

Amphioplus  stearnsii 

Astroschema  oligactes. 
Ophioglypha  robusta. 
Ophiomusium  sculptum. 
Ophioplinthaca  spinis- 
sima. 

Ophiopsila  fulva. 
Ophiothrix  angulata. 

suensonii. 

Ophiothyreus  goesii. 
Ophiozona  tessellata. 
Ophiacantha  bidentata . . 
Ophiomusium  ebur- 
neum  elegans. 
Ophiomusium  validum. 
Ophiopristis  hirsuta. 
Ophionereis  reticulata  . 
Ophiothrix  angulata. 

oerstedii. 
Ophiura  brevicauda. 

breyispina. 
Ophiothrix  angulata. 


Ophiothrix  angulata 
Ophiura  brevicauda. 
Ophiothrix  angulata  . . . 

suensonii. 


Ophiacantha  o p h i a c- 
toides. 

Ophiocoma  pumila. 
Ophiocoma  pumila. 


Echinoidea. 


Dorieidaris  papillata. 


Asthenosoma  hystrix. 
Dorocidaris  papillata. 
Palseopneustes  hys- 
trix. 

Mellita  testudinata. 


Cidaris  tribuloides. 

Echinometra  s u b an  - 
gularis. 

Toxopneustes  varie- 
gatus. 


On  the  southern  side  of  the  island  the  only  echinoderms  collected  were  in 
shallow  water  at  the  three  following  places: 


Station . 

Asteroidea. 

Ophiuroidea. 

.Echinoidea. 

Holothurioidea. 

Guanica  .... 

Ophionereis  reticulata. . 
Ophiothrix  angulata. 
Ophiura  appressa. 

Hipponoe  esculenta .. 

Holothuria  mexicana. 

surinamensis. 
Holothuria  densipedes. 

Ponce  a 

Asterina  folium 

Linckia  guildingii. 
Ophidiaster  guildingii. 
Pentaceros  reticulatus. 

Ophiactis  krebsii 

Ophialctea  glabra. 
Ophiocoma  echinata. 

pumila. 

Ophiothrix  angulata. 

cerstedii. 

Ophiura  appressa. 
cinerea. 
brevicauda. 
rubicunda. 
Ophiozona  impressa. 

Diadema  setosum 

Echinometra  suban- 
gularis. 

Echinometra  viridis. 
Hipponoe  esculenta. 
Mellita  testudinata. 
Toxopneustes  varie- 
gatus. 

impatiens. 

surinamensis. 

Arroyo 

Astropecten  antillensis. 

Ophiothrix  oerstedii 

Ophiura  brevispina. 

Cidaris  tribuloides  . . . 
Diadema  setosum. 
Echinometra  suban- 
gularis. 

Hipponoe  esculenta. 
Mellita  sexforis. 

testudinata. 
Toxopneustes  varie- 
gatus. 

Holothuria  grisea. 

a Of  the  24  species  taken  at  Ponce,  7 were  not  taken  at  any  other  point,  and  2 are  new  to  science. 
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At  the  eastern  end  of  the  island  the  collecting-  was  extended  to  within  a few  miles 
of  St.  Thomas,  and  included  both  Vieques  and  Culebra  islands.  This  region  proved 
rich  in  brittle- stars,  21  species  being-  taken,  of  which  6 were  not  taken  elsewhere, 
and  2 are  apparently  new  to  science. 

Of  the  Cri noidea,  Actinometra  rubiginosa  was  taken  with  the  tangle,  from  coral 
bottom,  at  station  6088,  in  23  fathoms,  and  station  6090,  in  16  fathoms. 

Of  the  Holothurioidea,  Holotliurict  captiva , II.  glabernrna , and  II.  grisea  were 
obtained  at  Hucares;  II.  nnpatiens , II.  inexicana,  and  II.  rathbum  at  Ensenada  Honda 
(Culebra),  and  II.  mexicana  at  Fajardo. 

Table  showing  the  Asteroidea,  Ophiuroidea,  and  Echinoidea  obtained  by  the  steamer  Fish  Hawk  at  the  eastern 

end  of  the  island  of  Porto  Rico.  „ 


Station. 

Depth,  bottom,  and 
apparatus. 

Asteroidea. 

Stations6097.6098r  91  to  121  fms.;  coral; 

Luidia  alternata 

and  6099. 

tangle. 

tangle. 

dredge. 

Caballe  Blanco. 


Station  (108-1 . 


Station  6085 . 
Station  6086. 


Ensenada  Hon- 
da (Culebra). 


Station  6087. 
Station  6088. 


11  fms.;  coral,  sand, 
and  shells;  tangle. 

14  fms.;  coral,  sand, 
shells ; 7 ft.  trawl. 

14J  fms.;  coral  and 
sand;  dredge. 


Astropecten  duplica- 
tes. 

Luidia  clathrata. 
Astropecten  duplica- 
tes. 


14i  fms.;  coral  and 
sand;  tangle. 

23  fms.;  coral;  tangle. 


Station6090 16fms.;  coral;  tangle. 

Station  6091 15  fms.;  coral;  tangle. 


Linckia  guildingii . 


Station  6093 . 
Station  6095 . 
Station  6096. 


Fajardo 


15 fms.:  coral;  tangle. 
124 fms.;  coral;  tangle. 
6 fms.;  coral;  tangle.. 


Ophiuroidea. 


Ophiocoma  pumila 

Ophiothrix  angulata. 
Ophiura  rubieunda. 
Ophionereis  reticulata. 
Ophiopsila  riisei. 
Ophiostigma  isaeapthum. 
Ophiothrix  angulata. 

suensonii. 

Ophiura  brevispina. 
Ophiactis  krebsii. 
Ophiocoma  pumila. 
Ophionereis  reticulata. 
Ophiopsila  fulva. 

riisei, 

Ophiothrix  angulata. 
Ophiura  brevispina. 
Ophiocoma  ecliinata. 
Ophionereis  reticulata. 
Ophiothrix  cerstedii. 
Ophiura.  appressa. 

brevicauda. 


Astropecten  duplica- 
tus. 

Echinaster  crassispi- 
na. 


Ophiolepis  elegans. 
Ophiura  brevispina. 
Ophiocoma  echinata  . . 
pumila. 

Ophiomyxa  flaccida. 
Ophionereis  reticulata. 
Ophiothrix  angulata. 

cerstedii. 

Ophiura  appressa. 

brevicauda. 

brevispina. 

cinerea. 

rubieunda. 

Ophiothrix  angulata . . 

Ophionereis  reticulata. 
Ophiura  appressa. 
Ophionereis  dubia. 


Astropecten  duplica- 
tes. 


Ophiura  appressa. 
Ophiocoma  pumila. 
Ophiactis  longibrachia. 
Ophiocoma  echinata. 
Ophionereis  olivaeea. 
Ophiothrix  angulata. 

cerstedii . 
Ophiura  brevispina. 
Ophiocoma  echinata  . . . 


Echinoidea. 


Toxopneustes  varie- 
gates. 

Toxopneustes  varie- 
gatus. 


Mellita  sexforis. 


Ec-hinometra  suban- 
gularis. 


Cidaris  tribuloides. 


Echinometra.  suban- 
gularis. 

Echinanthus  rosa- 
ceus. 
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On  the  north  shore  the  collecting  was  all  done  in  the  neighborhood  of  San  Juan, 
and  brought  to  light  a number  of  species  not  taken  elsewhere.  The  Asteroidea 
obtained  were  Echmaster  crassispina , Linckia  guild!  ng! !,  Luldid  senegalensis  and 
nlathrata , Pentaceros  reticuJ atus , Zoroaster  fulgens.  The  following  table  shows  the 
distribution  of  Ophiuroidea,  Echinoidea,  and  Holothurioidea  in  this  region: 


Station. 

Depth,  bottom  and 
apparatus. 

Ophiuroidea. 

Echinoidea. 

Holothuroidea. 

San  Juan 

Collected  by  Mr. 

Amphiodia  pulchella. 

Ophiothrix  angulata. 

Ophiocoma  echinata. 

Echinometra  suban- 
gularis. 

Toxopneustes  varie- 
gatus. 

Cidaris  tribuloides. 

Holothuria  mexi- 
cana. 

Holothuria  surinam- 
ensis. 

Stiehopus  mobii. 
Holothuria  glaber- 

Gray  from  vi- 
cinity of  San 

Ophiocoma  pumila. 

Diadema  setosum. 

rima. 

Holothuria  grisea. 

Juan. 

Ophiocoma  riisei. 

Hipponoe  esculenta. 

Holothuria  impa- 

Station  6050  

91  fms.;  sand  and 

Ophiomyxa  flaccida. 
Ophiura  appressa. 

Ophiura  brevicauda. 
Ophiura  cinerea. 

Amphiura  bihamula. 

. tiens. 

Synapta  lappa. 

Station  6051  

Station  6053  

mud;  7 ft.  trawl. 

45  fms.;  sand  and 
mud;  tangle. 
4to74fms.;  fine  sand; 

Ophioglypha  robusta. 
Ophioscolex  serratus. 
Ophiozona  nivea  compta. 
Ophioglypha  ljungmani. 

Amphipholis  limbata. 

Mellita  testudinata. 

Station  6054  

dredge. 

44  to  54  fms.;  sand 
and  mud;  dredge 
and  tangle. 

Amphipholis  goesii. 

SUMMARY. 

An  examination  of  the  collections  made  at  the  various  stations  as  given  above 
shows  that  Mayaguez  and  its  vicinity  proved  to  be  the  best  locality  for  the  collecting 
of  echinoderms,  although  the  vicinity  of  Culebra  Island  and  that  of  San  Juan  Harbor, 
each  offers  a very  good  field.  At  Mayaguez,  within  a radius  of  9 miles,  13  species 
were  collected  (2  crinoids,  5 asteroids,  25  ophiuroids,  8 echinoids,  and  3 holothurians), 
of  which  2d  were  not  taken  elsewhere  and  1 is  new  to  science.  In  the  vicinity  of 
Culebra  about  JO  species  were  taken  (1  crinoid,  5 asteroids,  21  ophiuroids,  5 echi- 
noids, and  8 holothurians),  of  which  11  were  not  taken  elsewhere  and  2 are  new.  At 
San  Juan,  within  a radius  of  1J  miles,  35  species  have  been  collected  (6  asteroids,  lb 
ophiuroids,  6 echinoids,  and  7 holothurians),  of  which  8 were  not  taken  elsewhere 
and  2 are  new.  The  littoral  collecting  at  San  Juan  proved  the  best,  perhaps  because 
more  thoroughly  done,  but  Ponce  is  a close  second,  and  nearly  a third  of  the  species 
taken  at  the  latter  place  were  not  found  elsewhere.  San  Juan  proved  to  be  the  best 
place  for  starfishes,  Ponce  or  Culebra  for  littoral  brittle-stars,  Arroyo  or  Ponce  for 
littoral  echinoids,  and  San  Juan  for  holothurians.  Of  littoral  forms,  the  commonest 
starfish  is  apparently  Pentaceros  reticulatus , the  commonest  brittle-star  Ophiocoma 
echmata  or  Ophiothrix  a/ngulata , the  commonest  sea-urchin  Toxopneustes  variega- 
tus  or  Echinometra  subangtdaris , and  Stichopn*  /nob!!  is  probably  the  commonest 
holothurian. 

Olivet  College,  September  15 , 1900. 
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Plate  14. 


Figs.  1-5.  Ophiactis  longibrachia.— Fig.  1,  Tipper  surface,  x 1.5.  Fig.  2,  undersurface,  x 1.5.  Fig.  3,  side  view  of  3 joints  of  arm,  show- 
ing the  number  and  proportions  of  the  arm-spines,  x 5.  Fig.  4,  one  of  the  upper  spines,  x 20.  Fig.  5,  one  of  the  lower 
spines,  x 20. 

Figs.  6-9.  Ampliiura  Mhamula. — Fig.  6,  upper  surface,  : 4.  Fig.  7,  under  surface,  > 4.  Fig.  S,  side  view  of  3 joints  of  arm,  showing  the 

number  and  proportions  cf  the  arm-spines,  x 10.  Fig.  9,  one  of  the  lower  spines,  showing  the  little  hooks  at  the 

end,  x 40. 

Figs.  10-13.  Ophionereis  olivacea  — Fig.  10,  upper  surface,  x 3.  Fig.  11,  under  surface,  -•  3.  Fig.  12,  side  view  of  3 joints  of  arm,  show- 
ing the  number  and  proportions  of  the  arm-spines,  x 4.  Fig.  13,  one  of  the  middle  arm-spines,  x 10. 

Figs,  14-17.  Ophioscolex  serratus.— Fig.  14,  upper  surface,  x 3.  Fig.  15,  under  surface,  x 3.  Fig.  16,  side  view  of  3 joints  from  near  middle 

of  arm,  showing  the  number  and  proportions  of  the  arm-spines,  ...  5.  Fig.  17,  one  of  the  upper  arm-spines,  x 20. 
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Plate  1 5. 


Figs.  1-4.  Ophialcsea  glabra. — Fig.  1,  upper  surface,  > 2.  Fig.  2,  under  surface,  x 2.  Fig.  3,  side  view  of  3 joints  from  near  middle  of 
arm,  showing  the  number  of  arm-spines,  x 2.  Fig.  4,  one  spine  from  near  middle  of  arm,  x 15. 

Figs.  5-8.  Ophiacantha  ophiactoides. — Fig.  5,  upper  surface,  x 10.  Fig.  6,  under  surface,  x 10.  Fig.  7,  side  view  of  3 joints  from  near 

middle  of  arm,  showing  the  number  of  arm-spines,  x 10.  Fig.  8,  one  spine  from  near  middle  of  arm,  x 65. 

Figs.  9-12.  Ophioplinthaca  spinissima. — Fig.  9,  upper  surface,  x 3.  Fig.  10,  under  surface,  > 3.  Fig.  11.  side  view  of  3 joints  from  near 

middle  of  arm.  showing  the  number  and  proportions  of  the  arm-spines,  x 3.  Fig.  12,  one  spine  from  near  middle  of 

arm,  x 10. 
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Plate  1 6. 


Fig.  1.  Echin<fcucumis  asperrima  Theel,  natural  size. 

2.  Part  of  the  calcareous  ring,  x 45. 

3.  Part  of  the  body  wall  from  the  outside,  x 20. 

4.  The  circle  of  tentacles  (some  are  broken  and  some 

may  be  wanting),  x 20. 


Fig.  5.  Part  of  a tentacle,  to  show  the  way  in  which  the  cal- 
careous rods  project,  x 90. 

l>.  A plate  from  the  body  wall  near  the  circle  of  tenta- 
cles, X 90. 

7.  A plate  from  the  base  of  a tentacle,  x 450. 
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Plate  17. 


Fig.  1. 

3. 

4. 

5. 


Holothuria  densipedes,  n.  sp.,  natural  size. 

? Holothuria  rathbuni  Lamp.,  young,  natural  size. 
Part  of  the  calcareous  ring  of  H.  rathbuni,  < 5. 
Calcareous  table  from  the  skin  of  H.  rathbuni,  seen 
from  the  side,  x 450. 

Table  seen  from  above,  x 450. 

Figs.  3-10  would  answer  equal!; 


Fig.  0.  Incomplete  table  from  pedicel,  450. 
7.  Normal  button  of  It.  rathbuni,  x 450. 

H.  Incomplete  buttons,  450. 

W.  Supporting  rods  from  pedicels,  x 450. 
10.  Supporting  rods  from  tentacles,  x 450. 

y well  for  Holothuria  densipedes. 
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INTRODUCTORY. 

The  collection,  of  which  the  following  paper  gives  a synopsis,  was  made  during 
the  winter  of  1898-99,  in  and  about  the  island  of  Porto  Rico.  It  comprised  some  25 
separate  packages,  but  of  these  several  were  duplicates  from  different  stations  and 
several  so  very  fragmentary  as  to  render  an  adequate  description  difficult,  not  to  say 
impossible.  Hence,  while  to  most  of  them  brief  reference  will  be  made  in  the  appro- 
priate portion  of  the  report,  to  others  no  notice  beyond  the  present  will  appear.1 

The  material  was  in  part  preserved  dry  and  in  part  in  alcohol,  but  apparently 
by  methods  which  failed  to  secure  proper  expansion  of  the  polyps  to  facilitate  their 
morphological  study.  In  only  two  cases  were  polyps  found  in  anything  like  an 
expanded  or  normal  condition,  and  the  dried  specimens  were  in  some  cases  badly 
distorted  and  crushed,  leaving  them  difficult  to  determine.  These  facts,  together 
with  the  very  fragmentary  condition  of  many  specimens,  have  rendered  the  matter 
of  determination  unusually  difficult. 

While  comparatively  small,  both  as  to  the  number  of  genera  and  species,  the  col- 
lection is  not  without  some  new  interest,  as  at  least  two  of  the  genera  are  entirely 
new  to  the  region  and  several  of  the  species  are  probably  new  to  science.  It  will  also 
be  noted  that  one  of  the  genera  new  to  these  waters  comes  from  a depth  greater  than 
that  common  to  most  of  its  species — namely,  that  of  Spongodes,  taken  from  a depth  of 
75  fathoms.  Further  notice  of  this  will  be  made  in  connection  with  its  description. 

While  the  senior  author  is  responsible  so  far  as  the  final  determination  and 
descriptions  in  the  report  are  concerned,  Mr.  Rogers  assumes  responsibility  for  the 
synoptic  table  and  for  certain  of  the  sketches,  especially  of  spicules.  No  attempt  has 
been  made  to  give  details  of  synonymy  in  connection  with  the  descriptions  of  species. 

Acknowledgments  are  made  of  the  courtesy  of  the  director  of  the  biological 
laboratory  of  the  IT.  S.  Fish  Commission,  Woods  Hole;  also  to  the  Museum  of  Com- 
parative Zoology,  Harvard  University,  to  the  director  and  curators  of  the  U.  S. 
National  Museum,  and  to  the  Academy  of  Natural  Sciences,  Philadelphia,  for  favors 
shown;  and  to  the  Peabody  Museum,  of  Yale  University,  for  the  privilege  of  exam- 
ining specimens  of  the  collection. 

1 As  compared  with  the  earlier  collections  made  by  the  Blake , 1880,  the  Fish  Hawk,  1880-82,  and  the  Albatross,  1883, 
the  present  is  notably  lacking  in  some  of  the  more  remarkable  groups  of  the  Alcyonaria,  especially  the  Pennatulacea  and 
Alcyonacea.  As  will  be  noted,  the  present  collection  is  practically  limited  to  the  Gorgonacea.  While  naturally  a somewhat 
larger  proportion  in  both  genera  and  species  would  be  expected  among  the  Gorgonias,  still  their  extreme  preponderance  in 
the  present  collection  is  somewhat  surprising.  Whether  the  difference  may  in  any  wise  be  due  to  seasonal  influence  it  is 
impossible  to  say.  It  may  also  be  noticed  that  the  collection  was  comparatively  small  in  the  number  of  specimens  taken, 
except,  in  a very  few  cases. 


267 


268 


BULLETIN  OF  THE  UNITED  STATES  FISH  COMMISSION 


THE  ALCYONARI A. 

The  order  Alcyonaria  includes  those  members  of  the  class  Anthozoa,  Phylum 
Ccelenterata,  characterized  by  the  presence  of  eight  pinnate  tentacles  and  a corre- 
sponding number  of  mesenterial  filaments  or  folds,  with  or  without  definite  skeletal 
structures.  All  are  of  marine  habit,  and  most  are  colonial,  forming  more  or  less 
complex  clusters  or  groups  of  polyps  united  to  a common  stock.  The  buds  which 
go  to  make  up  the  colony  arise  usually  from  stoloniferous  extensions  of  the  body 
wall  at  the  base  of  the  polyp,  or  from  disk-like  expansions,  containing  nutritive 
canals  which  ramify  through  the  more  or  less  fleshy  coenenchyma  and  which  give 
rise  to  secondary  stems,  branches  and  sub-branches,  often  forming  a very  complex, 
dendritic  structure  more  resembling  a plant  than  an  animal,  as,  for  example,  in  the 
beautiful  “sea-fans,”  “ sea-plumes,”  etc.  Hence  the  term  “Zoophyte,”  by  which 
the  older  naturalists  designated  them. 

Calcareous  particles  or  spicules  of  an  almost  infinite  variety  of  form  are  usually 
present  in  some  part  of  the  tissues,  chiefly  in  the  .so-called  coenenchyma  of  the  stem 
and  branches,  as  well  as  in  the  tentacles  and  body  of  the  polyps.  They  may  occur 
somewhat  promiscuously  scattered  throughout  the  tissues,  or  may  be  limited  more  or 
less  to  certain  portions  of  the  colony,  or  may  become  coalescent  to  form  definite 
skeletal  structures,  as  the  axis  of  red  coral  or  of  the  sea- fans.  In  certain  forms,  as 
the  Oormdaridce,  instead  of  calcareous  spicules  there  may  be  a chitinous  or  horny 
secretion  over  the  polyp  walls  and  stolons. 

So  remarkable  a feature  do  these  spicular  bodies  form  that  elaborate  systems  of 
classification  have  been  based  upon  their  peculiarities,  including  families,  genera, 
and  even  species.  Indeed,  at  present,  it  may  be  said  that  these  form  one  of  the  chief 
taxonomic  characters  in  general  use.  Some  doubt  has,  however,  been  recently 
thrown  upon  this  method,  notably  by  Hickson,1  who  has  shown  that  they  are  of  a very 
variable  nature,  even  under  ordinary  conditions  of  depth,  temperature,  etc.  These 
variable  conditions  may  greatly  modify  their  size,  form,  and  color — the  very  features 
which  have  been  held  to  be  of  diagnostic  importance. 

To  some  extent  my  own  observations  confirm  those  of  Hickson,  and  I more  than 
suspect  that  not  a little  revising  of  present  categories  of  classification  will  be  an  early 
necessity.  While  among  some  groups  there  may  be  found  a certain  stereotyped 
form  and  size  of  spicular  body,  it  does  not  seem  to  me  that  it  can  hold  anything  like 
the  place  of  importance  which  has  hitherto  been  claimed  for  it. 

The  following  synoptic  table  or  key  has  been  compiled  from  several  sources, 
chiefly  from  Edwards  and  Haime,  Histoire  Naturelle  des  Coralliarres;  Kolliker,  leones 
Histologic*;  Kukenthal,  Alcyonaceen  von  Ternate;  the  Synopses  of  Broun,  Klaseen 
und  Ordnungen  d.  Thierreichs;  Leunis,  Synopsis  der  Thierkunde;  Kent,  on  the 
Spicules  of  Gorgonacese;  Wright  and  Studer,  Report  on  the  Alcyonaria  of  the 
Challenger  Expedition,  vol.  xxxi.  These  have  been  supplemented  by  free  refer- 
ence to  special  papers  and  descriptions  and  by  such  notes  as  have  seemed  helpful 
and  available  for  the  more  ready  determination  of  family,  if  not  generic,  relations, 


1 Report.  Third  International  Congr.  of  Zoologists,  p.  352. 
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by  the  ordinary  collector  or  student.  While  under  each  family  the  recognized  genera 
are  named,  only  those  coming  within  the  range  of  West  Indian  or  West  Atlantic 
coast  waters  are  included  in  the  generic  synopses. 

The  following  authors  have  also  been  consulted  in  the  preparation  of  the  report  : 

Dana,  James  D.,  Kept.  U.  S.  Exp.  Exped.,  Phil.,  1846. 

Hickson,  S.  J.,  Revision  of  Alqjonaria  stolonifera , Trans.  Zool.  London,  vol.  xm;  Rept.  on  Classification, 
Abstr.  Jour.  Roy.  Soc.,  1896;  Structure  and  Relations  of  Tubipora,  Quar.  Jour.  Mic.  Sci.  1883,  etc. 
Kent,  W.  S.,  New  Genera  Alcyonaria,  etc.,  Quar.  Journ.  Mic.  Sci.,  vol.  x. 

Koch,  G.  von,  Gorgoniden  des  Golfes  Neapel,  1887;  Alcyon.  Golfes  Neapel,  Mitt.  Zool.  Station  Neapel, 
vol.  IX. 

Lamouroux,  J.  F.  V.,  Hist,  des  Polypiers  Coral.  Flexib.,  1816. 

May,  Walther,  Systematik  u.  Chorologie  der  Alcyonaceen,  Jenaisch.  Zeitsch.  Naturwiss.,  Mar.,  1899. 
Nutting,  C.  C.,  Anatomy  of  Gorgonacea,  Bull.  Laboratories  of  Nat,  Hist,  State  Univ.  Iowa,  1889. 
Pourtales,  L.  F.,  Contributions  to  Fauna  of  Gulf  Stream,  Bull.  Mus.  Comp.  Zool.,  vol.  i;  ibid.,  Report 
on  Corals  and  Antipatharia,  etc.,  Bull.  Mus.  Comp.  Zool.,  vol.  vi,  No.  4. 

Riiiley,  Stuart  0.,  Reports  on  New  Species  from  Ceylon,  etc.,  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vols., 
ix  and  xi. 

Valenciennes,  A.,  Extrait  d’une  monographic  de  la  famille  des  Gorgonides  de  la  classe  des  Polypes; 
Comp.  Rend.,  1855. 

Verrill,  A.  E.,  various  papers,  accessible  in  Bulletin  of  Museum  of  Comparative  Zoology;  Proc.  Boston 
Soc.  Nat.  Hist. ; Proc.  Essex  Inst, ; Am.  Journal  of  Science,  New  Haven;  Proc.  Conn.  Acad.  Sci., etc. 


ALCYONARIA. 

Polyps  and  polyp  colonies  having  eight  pinnate  tentacles  and  eight  mesenteric  folds. 

Order  1.  ALOYONAOEA  Verrill, 

Polyps  single  or  in  colonies;  when  the  latter  they  are  united  by  endodermic  nutritive  canals;  are 
without  axial  skeleton. 

I.  Haimeid,®.  Polyps  single,  with  or  without  spicules. 

II.  Cornularidjs.  Polyps  not  united  in  bundles  at  the  base  to  a stem  or  foot,  but  have  cuticle-like 

or  stolon-like  expansions  or  are  branched  and  bear  lateral  buds. 

III.  Tubiporidve.  Colonies  formed  of  parallel  tubular  polyps  and  united  by  horizontal  platforms 

containing  endodermal  canals.  Colonies  form  calcified  stocks  of  numerous  calcareous 
tubes  arising  from  the  coalescence  of  spicules  of  the  mesoderm.  Anterior  portion  of  polyps 
is  retractile. 

IV.  Xenid.e.  Colony  consists  of  masses  of  long  cylindrical  polyps  bearing  terminal  crowns  of 

nonretractile  tentacles.  Polyps  united  in  their  lower  portion  by  a canal  system  ramifying 
in  a connecting  coenenchyma,  which  contains  a few  calcareous  spicules. 

V.  Organidac.  Elongated  polyps  united  together  so  as  to  form  a short  upright  stem.  Polyps 
retractile.  Spicules  present  in  both  polyp  and  tentacles. 

VI.  Alcyoniile.  Polyp  stalk  fleshy,  sometimes  simple,  sometimes  irregularly  branched.  Basal 
portion  generally  without  polyps.  Polyp  tubes,  contained  in  the  thick  coenenchyma,  are 
united  by  endodermal  canals,  from  which  buds  are  formed.  Isolated  spicules  are  found  in 
the  coenenchyma. 

VII.  Nephthyida:.  Upright  branched  polyp  colonies,  consisting  of  a sterile  trunk  and  branches  rami- 
fying in  a most  varied  manner  and  bearing  terminal  polyps.  Polyps  do  not  exhibit  separate 
calycine  and  tentacular  regions,  and  the  latter  does  not  invaginate.  Tentacles  fold  over 
oral  disk  when  at  rest.  Buds  arise  from  small  endodermal  canals  between  the  polyps. 

VIII.  Helioporid.e.  Compact  corallum  formed  of  a fibro-crystalline  calcareous  mass.  This  is  formed 
from  a coenenchyma  made  up  of  numerous  tubes  and  from  calyces  with  an  irregular  num- 
ber of  septa-like  parietal  ridges.  Calyces  and  tubes  of  coenenchyma  are  closed  below  by 
a series  of  transverse  floors.  Polyps  completely  retractile,  and  tentacles  are  invaginated. 
Delicate  canals  furnish  communication  between  individual  tubes  and  calyces. 
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Family  1.  HAIMEID,E. 

(1 ) Ileernea  Milne-Edwards.  (2)  Hartea  Wright.  (3)  Monoxenia  H aeckel . 
None  of  these  genera  is  found  within  the  territory  covered  by  this  paper. 


1 . Comularia  Laniard#1 2 3 4 

2.  Rhizoxenia  Ehrenberg. 

3.  Clavularia  Quoy  & Gaimard. 

4.  Sarcodictyon  Forbes. 

5.  Anthelia  Savigny. 

6.  Gymnosarca  S.  Kent. 


Family  II.  CORNULARIIIhE. 

7.  Cornulariella  Verrill. 

8.  Teletit o Lamouroux. 

9.  Ceelogorgia  Milne-Edwards. 

10.  Cyathopodium  Verrill. 

11.  Scleranthelia  Stnder. 


12.  Authopodium  Verrill. 

13.  Sympodimn  Ehrenberg. 

14.  Erythropodium  Kolliker. 

15.  Callipodium  Verrill. 

16.  Pseitdogorgia  Kolliker. 


Probably  not  more  than  five  genera  of  this  family  have  been  found  in  the  North  Atlantic  near 
the  American  coast. 

7.  Cornulariella.  Colony  consists  of  a series  of  creeping  stolons  from  which  the  tubular  polyps 

arise.  Polyps  have  large  tentacles,  with  short,  thick  pinnae;  the  upper  portion  of  each 
polyp  has  few  spicules  and  is  retractile  within  the  lower  portion,  which  is  quite  rigid  from 
being  packed  with  numerous  warty  spindles. 

8.  Telesto.  The  polyps  arise  from  a membranous  base  or  from  stolons,  and  have  deep  gastral  cavities. 

Lateral  buds  spring  forth  from  their  body  'walls.  The  walls  of  the  polyp  calyces  contain 
spicules,  which  may  sometimes  be  united  by  a horny  substance. 

12.  Anthopodium.  Colony  is  incrusting,  firm.  Polyps  large,  prominent,  retractile  within  tubular 

verrucae;  surface  of  coenenchyma  and  verrucas  minutely  granular  with  the  dentations  of 
projecting  spicules,  which  are  irregular  in  outline  and  closely  united  together.  Spiny 
spicules  and  clubs  are  also  found. 

13.  Sympodium.  The  base  of  the  colony  is  a thin  leathery  membrane,  from  which  the  rather  numerous 

polyps  arise.  Polyps  are  short,  retractile,  and  deeply  sunk  into  the  basal  membrane. 
Spicules  very  small  and  disk-like. 

14.  Erythropodium.  Colony  has  an  incrusting  membranous  base.  Polyps  retractile  within  very  small 

verrucae.  Spicules  long,  hexradiate,  with  rounded  ends  and  small  dentations. 


Family  III.  TUBIPORIDtE. 

Tubipora  Linnaeus. 


Family  IV.  XENI1D/E. 


Xenia  Savigny. 

Family  V.  OR  ('.WIDE. 

Organidus  Danielssen. 


Family  VI.  ALCYONIILE. 


1.  Crystalloplianee  Danielssen. 

2.  Bellonella  Gray. 

3.  Nidalia  Gray. 

4.  Paralcyoniwn  Milne-Edwards. 


5.  Sarakka  Danielssen. 

6.  Alcyonium  Linnaeus. 

7.  Lobularia  Savigny. 

8.  Sarcophytum  Lesson. 


9.  Lobophytum  Marenzeller. 

10.  Anthomastus  Verrill. 

11.  Nannodendron  Danielssen. 


6.  Alcyonium.  Colony  presents  appearance  of  variously  lobed,  soft  masses,  over  the  surfaces  of 

which  the  polyps  are  spread.  Polyps  are  completely  retractile.  Spicules  chiefly  spindles. 

7.  Lobularia.  Colony  like  the  preceding,  but  the  short  broad  stem  is  furnished  with  a series  of 

lobes  or  lappits,  the  coenenchyma  of  which  is  thickly  packed  with  spicules,  clubs,  and 
double  clubs. 

10.  Anthomastus.  Colony  forms  a rounded  mass  with  a short  barren  peduncle,  either  directly 
adherent  or  fixed  in  mud  by  root-like  peduncles.  Polyps  dimorphic.  Autozooids  large, 
few  in  number.  Spicules,  spiny  and  branching  spindles. 
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Family  VII.  NEPHTHYM. 


(a)  Spongodina;,  in  which  the  walls  between  the  stem  canals  have  few  or  no  spicules. 


1 . Voeringia  Danielssen. 

2.  Falla  Danielssen. 

3.  Barathrobius  Danielssen. 

4.  Gersemia  Marenzeller. 


5.  Gersemiopsis  Danielssen. 

6.  Drifa  Danielssen. 

7.  Duva  Koren  & Danielssen. 

8.  Eunephthya  Verrill. 


9.  Ammothea  Savigny. 

10.  Nephthya  Savigny. 

11.  Spongodes  Lesson,  emend.  Verrill. 


(6)  Siphonogorginah,  in  which  spicules  are  abundant  in  the  walls  of  stem  canals. 


12.  Faranephthya  Wright  & Studer.  14.  Chironephtliya  Wright  & Studer. 

13.  Scleronephthya  Wright  & Studer.  15.  Siphonogorgia  Kolliker. 

4.  Gersemia.  Colony  consists  of  an  upright  stem  with  a.  few  simple  branches  bearing  tufts  of  polyps 
with  nonretractile  tentacular  regions.  Only  the  body  wall  of  the  polyps,  the  tentacles, 
and  the  cortical  layer  of  the  stem  are  provided  with  spicules. 

8.  Eunephthya.  Colony  forms  an  upright  stem,  from  which  accessory  branches  are  given  off  on  all 
sides.  These  may  again  branch  or  give  origin  directly  to  tufts  of  polyps.  Polyps  are 
large,  nonretractile,  and  covered  with  thorny  club-shaped  or  branched  spicules,  the  ends 
of  which  project  beyond  the  surface.  These  occur  only  in  the  cortex  of  the  stem,  not  on 
the  walls  of  the  canals. 

11.  Spongodes.  Form  of  colony  varies  greatly  according  to  the  extent  of  the  sterile  trunk.  Polyps 
are  nonretractile.  Their  heads,  containing  large  spicules,  are  arched  over  by  tufts  of 
large  spindle-shaped  spicules  projecting  as  spines  beyond  the  polyps.  Internal  septa  not 
furnished  with  spicules.  Cortex  of  stem  and  branches  contain  large  spicules. 


Family  VIII.  HELI0P0RID£. 

Heliopora  Blainville. 


Order  II.  PENNATULACEA.1 

Unattached  polyp  colonies  having  a stalk  embedded  in  the  mud  or  sand  and  a rachis  bearing 
polyps.  The  stalk  generally  has  an  axial  rod. 

Section  I.  PENNATULEA. 

Sea-feathers,  with  pinnules,  rachis  with  a bilateral  arrangement  of  polyps,  elongated,  cylindrical. 

I.  Pterceidida;.  Pinnules  well  developed,  with  siphonozoids  on  the  pinnules. 

II.  Pennatulidje.  Pinnules  well  developed;  siphonozoids  on  ventral  and  lateral  sides  of  rachis. 

III.  Virgularime.  Pinnules  small,  without  a calcareous  plate. 

IV.  Stylatulid.e.  Pinnules  small,  with  calcareous  plate. 

Section  II.  SPICATA. 

Rachis  elongated,  cylindrical,  with  a bilateral  arrangement  of  polyps;  without  pinnules.  Polyps  sessile. 

V.  Funiculinida:.  Polyps  on  both  sides  of  rachis  in  distinct  rows  with  cells.  Ventral  siphonozoids 
absent. 

VI.  Stachyptilid.e.  Polyps  (with  cells)  on  both  sides  of  the  rachis  in  distinct  rows. 

VII.  Anthoptilida:.  Polyps  on  both  sides  of  the  rachis  in  distinct  rows,  without  cells. 

VIII.  KoPHOBELEMNONiDiE.  Polyps  on  both  sides  of  rachis  in  a single  series,  or  in  indistinct  rows, 
large  and  without  cells;  rachis  elongated,  cylindrical;  ventral  streak  of  rachis  without 
polyps. 

IX.  Umbellulidas.  Polyps  on  both  sides  of  the  rachis  in  a single  series,  or  in  indistinct  rows,  large 
and  without  cells;  rachis  short. 

X.  Protocaulida;.  Polyps  on  both  sides  of  the  rachis  in  a single  series,  or  in  indistinct  rows, 
small  and  without  cells. 

XI.  Protopti Lidas.  Polyps  on  both  sides  of  rachis  in  a single  series,  or  in  indistinct  rows,  with  cells. 


1 After  Sedgwick  from  Kolliker. 
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Section  III.  RENILLEA. 

Raehis  expanded  in  the  form  of  a leaf,  with  bilateral  arrangement  of  the  polyps  on  one  side  of 
the  expansion,  without  pinnules.  A single  large  siphonozoid  terminates  the  end  of  the  central  stem. 
XII.  Renillid^e. 

Section  IV.  VERETILLEA. 

Club-shaped  colonies,  without  pinnules.  Polyps  arranged  all  around  the  raehis. 

XIII.  Cavernulariixe.  Spicules  long. 

XIV.  Lituarid.®.  Spicules  short. 

Order  III.  GORGONACEA. 

Fixed  colonial  Alcyonaria  with  a more  or  less  firm  internal  axis,  which  is  covered  with  a coenen- 
chyma  from  which  the  polyps  with  short  body  cavities  arise. 

Section  I.  SCLERAXONIA. 

Upright,  branched  polyp  colonies.  Polyp  tubes  short,  surrounded  by  a canaliferous  ccenenchyma 
containing  spicules.  Stem  of  a cortical  substance  containing  the  polyps  and  a central  medullary  sub- 
stance. The  spicules  of  latter  are  generally  packed,  sometimes  fastened  together  by  a horny  secretion, 
or  even  cemented  into  a strong  axis  by  a calcareous  material. 

I.  Briarkid.e.  Ccenenchyma  a polyp  bearing  cortex  and  a medullary  substance  of  closely  packed 
spicules.  Subfamilies:  (1)  Bricireinse.  Central  mass  with  nutritive  canals;  genera  1 to  7. 
(2)  Spongioderminse.  Central  mass  without  nutritive  canals;  genera  8 to  10. 

II.  Sclebogorgidje.  Distinct,  axis  formed  by  a mass  of  closely  intercalated  spicules  with  dense  horny 
sheaths.  Axis  surrounded  by  numerous  canals.  Polyps  exhibit  a wart-like  protruding 
calyx,  within  which  the  tentacles  may  be  completely  retracted. 

III.  Melitodid/E.  Axis  well  marked,  jointed,  the  alternate  segments  being  of  a hard  calcareous  and 

of  a soft  horny  substance,  the  soft  joints  being  formed  of  loose  calcareous ' spicules  in  a 
mesh  of  horny  substance. 

IV.  CorallidjE.  Axis  of  a dense  calcareous  mass  of  spicules  fused  together. 

Section  II,  HOLAXONIA. 

Axis  of  horny  or  calcified  horny  substance,  or  of  alternating  joints  of  amorphous  calcareous  material 
and  horn. 

V.  DasygokgidzF,  Colony  simple  or  branched;  coenenchyma  thin;  axis  horny-calcareous;  polyps 
large  and  distinct,  not  retractile.  Both  ccenenchyma  and  polyps  contain  smooth  needles 
or  spindles  or  scales.  Subfamilies:  (1)  Strophogorginx.  Axis  simple,  spicules  rod-like 
or  lenticular;  genus  I.  (2)  Chrysogorginx.  Branched;  polyps  large,  spicules  flattened, 
irregular  in  form,  scale-like;  genera  2 to  5. 

VI.  Isid.e.  Axis  of  alternating  horny  and  calcareous  portions.  The  horny  joints,  nodes,  composed 

of  connective  tissue,  irregularly  calcified  in  delicate  threads;  calcareous  matter  amorphous. 
Subfamilies:  Cercdoisidinx.  Simple  or  branched;  calcareous  internodes  very  long;  ccenen- 
chyma thin;  polyps  long,  imperfectly  retractile;  genera  1 to  6.  (2)  Mopseinse.  Branched 

from  calcerous  internodes;  genera  7 to  9.  (3)  Isidinx.  Branched;  ccenenchyma  thick; 

polyps  wholly  retractile.  Genus  11. 

VII.  BrimnoiD/E.  Axis  calcareous  and  horny;  basal  attachment  always  calcareous;  polyp  cups  pro- 

jecting, club-shaped ; tentacular  portion  retractile.  Subfamilies:  (1)  Callozostrinx.  Genus 
1.  Cf.  generic  description.  (2)  Calyptrophorinx.  Genus  2.  Cf.  description.  (3)  Prirn- 
noinx.  Simple  or  branched ; calyces  bilateral ; ccenenchyma  usually  contains  small 
elongated  scales;  genera  3 to  11.  (4)  Primnoidinse.  Genus  12.  Cf.  description. 

VIII.  MURICID.E.  Axis  usually  horny,  surrounded  by  an  outer  layer  of  variously  shaped  spicules, 
spiny  disks,  and  half  spiny  spindles,  spiny  needles,  spiny  stars,  and  scales;  spines  usually 
project  beyond  the  surface  ol  the  ccenenchyma. 
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IX.  Plexauridte.  Colony  usually  branched  and  upright;  the  axis  horny  or  horny  and  calcareous, 
especially  at  the  base;  ccenenchyma  thick;  polyps  scattered  over  entire  surface;  cups 
project  little  or  not  at  all,  appearing  in  many  cases  as  pores  in  the  coenenchyma; 
spicules  large  and  of  various  form;  cortical  mostly  club-like,  spindles  beneath. 

X.  GergoniDjE.  Colony  upright  and  branched,  usually  in  one  plane;  axis  horny,  rarely  calcareous; 
polyps  arise  on  stem  and  twigs  in  bilateral  manner. 

XI  . Gorgonellidje.  Coenenchyma  thin  and  smooth  on  surface;  spicules  warty  double  stars  and 
clubs;  polyps  on  wart-like  verrucse,  usually  arranged  biradially;  axis  lamellar  and  cal- 
careous; branches  and  twigs  frequently  flattened. 


Family  1.  BRIAREID/E. 


Eleven  genera  belonging  to  this  family  have  been  described  by  various  authors,  of  which  four  are 
found  in  this  section: 


1.  Leucoella  Gray. 

2.  Solenocaulon  Gray. 

3.  Semperina  Kolliker. 

4.  Suberia  Studer. 


5.  Anthothela  Verrill. 

6.  Parogorgia  Milne-Ed wards. 

7.  Briareum  Blainville. 

8.  Titanideum  Agassiz. 


9.  Spongioderma  Kolliker.1 

10.  Icilogorgia  Ridley. 

11.  Solanderia  Kolliker. 


5.  Anthothela.  Coral  either  incrusting  or  irregularly  branched.  Branched  forms  with  a distinct 
spiculose  axis,  composed  of  fusiform  spicula.  Callicles  prominent;  can  not  be  retracted 
within  coenenchyma;  eight-lobed  at  summit. 

7.  Briareum.  Axis  not  well  defined,  penetrated  by  nourishing  canals.  Colony  forms  irregularly 

lobed  upright  masses.  Polyps  without  calyces,  completely  retractile  within  coenenchyma, 
disposed  regularly  on  stem. 

8.  Titanidium.  Stem  less  porous  than  in  Briareum,  spongy,  and  contains  many  characteristic  spicules. 

Polyps  scattered  and  not  very  prominent. 

10.  Icilogorgia.  Stem  brittle,  formed  of  spicules  packed  closely  together.  The  medullary  portion  is 

surrounded  by  a series  of  longitudinal  canals.  Colony  upright,  branched,  with  both  stem 
and  branches  compressed.  Polyps  arise  within  a groove  along  the  sharp  edge  of  the 
branches,  and  are  completely  retractile. 

11.  Solanderia.  Colony  arborescent.  Axis  composed  of  a mass  of  closely  packed  unfused  spicules 

containing  no  nourishing  canals,  but  bounded  by  a layer  of  rather  indefinite,  nourishing 
canals. 

Family  II.  SCLEROGORGID2E. 


1.  Suberogorgia  Gray.  2.  Keroides  Wright  & Studer. 

1.  Suberogorgia.  Colony  upright,  branched,  with  branches  sometimes  anastomosing.  Axis  formed 

of  numerous  closely  intercalated  spicules  with  dense  horny  sheaths.  Polyps  with  slightly 
protruding  calyces,  disposed  on  either  side  of  the  flattened  stems  and  branches.  Coenen- 
chyma thick,  with  longitudinal  furrows  on  the  surface  of  areas  free  from  polyps.  Spicules 
are  warty  spindles,  and  in  one  species  birotate. 

2.  Keroides.  Colony  upright,  branched  in  one  plane.  Axis  similar  in  structure  to  that  of  Subero- 

gorgia, and  retains  its  form  after  decalcification.  The  polyps  form  wart-like  verrucre, 
disposed  mainly  on  the  two  sides  of  flattened  branches,  leaving  a free  interspace.  Spicules 
are  broad  spindles  and  polygonal,  often  triangular  disks. 


Family  III.  MEUT0DID£. 

1.  Melitodes  Verrill.  4.  Psilacabaria  Ridley.  6.  Clathraria  Gray. 

2.  Mopsella  Gray-Ridley.  5.  Wrightella  Gray.  7.  Parisis  Verrill. 

3.  Acabaria  Gray. 

No  genera  of  this  family  seem  to  have  been  found  in  West  Indian  waters. 


1 Of  the  separateness  of  genera  9 and  it  there  is  some  doubt. 
2d— F.  0.  B.  1900 — IS 
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Family  IV.  C0RALLID4L 


1.  Corallium  Lamarck.  2.  Pleurocomllinm  Gray. 

The  genera  of  this  family  are  closely  related  to  those  of  the  preceding  family  and  have  not  been 
found  in  West  Indian  waters. 

Family  V.  DASYG0RGID4E. 

1.  Strophogorgia  W right.  3.  Dasygorgia  Verrill.  5.  Ilerophila  Steenstrup. 

2.  Iridogorgia  Verrill.  4.  Chrysogorgia  Duch.  & Mich.  6.  Lepidogorgia  Verrill. 

1.  Strophogorgia.  Colony  simple,  unbranched,  erect  or  creeping.  Axis  horny  and  calcareous,  iride- 

scent. Base  calcareous.  Polyps  prominent,  stalked  or  sessile,  disposed  in  a uniserial 
manner  on  stem.  Ccenechyma  sometimes  very  thin  with  few  spicules,  sometimes  mem- 
braneous with  numerous  spicules. 

2.  Iridogorgia.  Colony  consists  of  a main  stem  arising  from  a calcareous  base.  Axis  horny,  iridescent. 

Branches  arise  in  an  ascending  spiral.  Polyps  large,  perpendicular  to  stem  or  directed 
obliquely  toward  apex  of  stem,  placed  at  Avide  intervals.  Ccenenchyma  thin,  containing 
transparent  spindles  or  scales,  Avhich  are  smooth  or  finely  warty. 

3.  Dasygorgia.  Colony  a main  axis  with  spirally  disposed  branches.  Axis  and  base  as  in  preceding 

genus.  Polyps  large,  generally  perpendicular  to  stems,  not  retractile,  placed  at  ivide 
intervals;  seldom  more  than  two  on  one  node.  Last  polyp  never  terminal.  Spicules  in 
two  layers.  Scale-like,  smooth  or  slightly  dentate  at  the  margins. 

4.  Chrysogorgia.  Colony  and  axis  very  similar  to  preceding  genus.  Polyps  narrowed  at  base  and 

covered  by  long,  spiny  spicules,  those  at  base  of  polyps  being  placed  somewhat  transversely. 

5.  Heropiiila.  Colony  branched.  Axis  and  base  as  above.  Polyps,  club-shaped,  arise  near  ends  of 

short  twigs,  beyond  which  projects  a short,  blunt  stolon.  Spicules  are  small  warty  spindles. 

6.  Lepidogorgia.  Colony  a simple,  tall,  unbranched  stem.  Axis  iridescent.  Root  divided  into  many 

divergent  branches.  Polyps  large,  prominent,  directed  obliquely  upward,  secund  and  far 
apart  on  the  stem,  which  is  covered  by  a thin  layer  of  small  oblong  scales. 

Family  VI.  ISIILE. 


Of  the  eleven  genera  of  this  family,  six  are  found  in  the  north  Atlantic,  though  not  all  have  been 
reported  from  the  West  Indies. 


1.  Bathygorgia  Wright. 

2.  Ceratoisis  Wright. 

3.  Lepidisis  Verrill. 

4.  Callisis  Verrill. 


5.  Acanella  Gray. 

6.  Isidella  Gray. 

7.  Sclerisis  Studer. 

8.  Primnoisis  Wright  & Studer 


9.  Mopsea  Lamarck. 

10.  Acanthoisis  Wright  & Studer. 

11.  Isis  Linnaeus. 


2.  Ceratoisis.  Colony  branched  simply  or  not  at  all  from  calcareous  internodes.  Nodes  horny, 
internodes  calcareous  and  hollow  in  young  specimens,  becoming  solid  in  older  specimens. 
Base  calcareous.  Polyps  large  and  prominent,  with  defensive  calyx  formed  of  eight  large 
fusiform  spicules  starting  below  tentacles,  scattered  or  arranged  in  a uniserial  manner. 
Ccenenchyma  thin  and  membranous,  sometimes  without  spicules.  Spicules  fusiform  or 
lenticular,  or  both. 

Lepidisis.  Colony  simple  or  branched.  Branches  when  present  arise  from  horny  nodes.  Axis 
consists  of  long,  solid  or  tubular  calcareous  internodes  and  short,  horny  nodes.  Base  with 
root-like  projections.  Polyps  large.  Ccenenchyma  includes  an  outer  layer  of  small, 
elongated  scale-like  spicules,  with  sometimes  a few  fusiform  spicules  beneath  them. 

4.  Callisis.  Colony  branched  from  the  calcareous  internodes,  which  may  be  solid  or  very  slightly 

hollow.  Polyps  short  and  contain  spindle-shaped  spicules.  Ccenenchyma  contains  many 
flat  scales.  This  genus,  according  to  Wright  & Studer,  may  be  equivalent  to  Ceratoisis. 

5.  Acanella.  Colony  simple  or  branched.  Branches  when  present  arise  in  twos  or  threes  from 

horny  nodes.  Axis  as  in  Lepidisis.  Polyps  prominent,  with  numerous  fusiform  spicules, 
sometimes  bent  or  twisted.  Ccenenchyma  thin.  Tentacles  imperfectly  retractile. 
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7.  Sclerisis.  Colony  upright,  branched  from  internodes.  Axis  made  up  of  short,  disk-shaped,  horny 
nodes  and  long,  finely  furrowed  calcareous  internodes.  Calyces  bell-shaped.  Ccenenchyma 
very  thin,  without  spicules.  Spicules  of  calyces  are  larger,  curved,  and  spinose. 

11.  Isis.  Colony  branched.  Polyps  wholly  retractile  within  ccenenchyma.  Coenenchyma  thick. 
Spicules  radiately  stellate  with  6,  8,  or  12  rough  warts. 


Family  VII.  PRIMNOlIhC 


Although  this  family  has  a wide  distribution,  only  four  genera  seem  to  have  been  reported  from 
the  north  Atlantic  along  the  American  coasts. 


1.  Callozostron  Wright. 

2.  Calyptrophora  Gray,  emend.  W.  & S. 

3.  Primnoa  Lamouroux. 

4.  Stachyodes  Wright  & Studer. 

5.  Calypterinus  Wright  & Studer. 

6.  Stenetta  Gray. 


7.  Thouarella  Gray,  emend.  II'.  & S. 

8.  Arnphilaphis  Wright  & Studer. 

9.  Plumarella  Gray,  emend. 

10.  Primnoella  Gray,  emend.  Studer. 

11.  Caligorgia  Gray,  emend.  Studer. 

12.  Primnoides  Wright  & Studer. 


3.  Primnoa.  Colony  a single  stalk  or  branched  dichotomously  or  forming  a bipinnate  plume.  Axis 
horny,  calcified.  Polyps  on  calcife.'ous  papillse,  club-shaped  or  scale-like,  scattered  irregu- 
larly. Spicules  small,  scoop-shaped  in  superficial  layer. 

6.  Stenella.  Colony  feebly  or  irregularly  and  much  branched.  Axis  hard,  horny  in  young  speci- 
mens, often  highly  iridescent.  Polyps  large  and  prominent,  in  whorls  of  2-4,  opposite. 
Ccenenchyma  thin.  Spicules  large,  disk-shaped,  often  concave  with  turned-up  edges. 

9.  Plumarella.  Colony  upright,  branched  in  one  plane,  fan-shaped.  Axis  brittle,  calcareous. 

Polyps  generally  small,  cylindrical;  in  alternating  series,  usually  much  separated.  Ccen- 
enchyma thin,  with  two  layers  of  calcareous  scales.  Spicules  thin,  cycloid  scales  with 
central  nucleus,  prominences  small,  edge  finely  toothed. 

11.  Caligorgia.  Colony  ramified,  mostly  in  one  plane.  Polyp  calyces  cylindrical  or  club-shaped, 
irregularly  distributed  on  stem.  Ccenenchyma  thin,  white,  containing  two  layers  of 
spicules.  Calyx  scales  fan-shaped,  warty,  with  ribs,  arranged  fan-like,  which  project  as 
spines  from  upper  edge. 


Family  VIII. 

1.  Acanthogorgia  Gray  & Verrill. 

2.  Hypnogorgia,  Duch.  & Mich. 

3.  Paramuricea  Kolliker  & Verrill. 

4.  Muriceides  Wright  & Studer. 

5.  Anthomuricea  Wright  & Studer. 

6.  Clematissa  Wright  & Studer. 

7.  Villogorgia  Duch . & Mich.,  Ridley. 

8.  Anthogorgia  Verrill. 

9.  Menella  Gray. 

10.  Plaeogorgia  Wright  & Studer. 

11.  Echinomuricea  Verrill. 

12.  Echinogorgia  Kolliker. 


MU  K I C El  DyE. 

13.  Menacella  Gray  & Ridley. 

14.  Heterogorgia  Verrill. 

15.  Aslrogorgia  Verrill. 

16.  Bebryce  de  Phillipi. 

17.  Acamplogorgia  Wright  & Studer. 

18.  Thesea  Duch.  & Mich. 

19.  Acts  Duch.  & Mich. 

20.  Elasmogorgia  Wright  & Studer. 

21.  Muricella  Verrill. 

22.  Eumuricea  Verrill. 

23.  Muricea  auct.  emend.  Verrill. 


1.  Acanthogorgia.  Colony  branching.  Axis  horny  and  fibrous.  Polyp  calyces  elongated,  expanded 

toward  mouth,  disposed  irregularly.  Anterior  portion  of  polyp  slightly  retractile.  Ccenen- 
chyma thin.  Spicules  spindle-shaped  and  form  large,  beautiful  extensions  on  polyp  cups. 

2.  Hypnogorgia.  Colony  upright  and  branched.  Branches  pendulous.  Axis  horny  and  fibrous. 

Polyp  calyces  attached  by  inner  surface  to  the  axis  of  growth;  operculum  elevated  and 
conical.  Polyps  on  two  sides  of  axis  ojiposite  or  alternate.  Spicules  are  long  spindles. 

3.  Paramuricea.  Colony  generally  large,  upright,  for  the  most  part  strongly  branched  in  one  plane. 

Axis  horny,  soft,  flexible,  translucent,  generally  flattened  on  thinner  branches.  Polyps 
short,  cylindrical  or  verruciform,  surrounded  by  short  projecting  spicules.  Polyps  dis- 
posed irregularly,  generally  three  or  four  at  ends  of  thickened  branches,  facing  in  dif- 
ferent directions,  none  being  exactly  terminal.  Ccenenchyma  not  very  thick.  Spicules 
are  spiny  needles,  sometimes  dentate,  straight,  curved,  or  bent  at  an  angle. 
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6.  Clematissa.  Colony  branched  in  one  plane.  Terminal  branches  long,  their  apices  being  thick- 

ened and  knob-like.  Axis  horny,  soft,  and  flexible.  Calyces  bluntly  conical  and  rise 
upright  from  stem  and  branches.  Polyps  disposed  in  short  spirals  on  stem  and  branches. 
Termination  of  branch  always  formed  by  a polyp.  Coenenchyma  thick,  rough,  and 
opaque.  Spicules  of  coenenchyma  stout,  usually  thickened,  with  knob-like  termination. 
Spicules  of  polyp  spiny,  club-like,  thickened  at  one  end. 

7.  Villogorgia.  Colony  branched  in  one  plane.  Branches  sometimes  anastomose.  Axis  horny. 

Polyps  cylindrical,  perpendicular  to  stem.  Coenenchyma  thin.  Spicules  of  coenenchyma 
4-8  rayed  stars  with  a few  spindles.  Spicules  of  polyps  tripartite. 

10.  Placogorgia.  Colony  upright,  branched  in  one  plane.  Axis  horny  and  flexible.  Polyps  short, 
cylindrical,  and  flattened  on  oral  aspect,  disposed  in  narrow  spirals.  Coennchyma  thick. 
Spicules  of  polyp  broad,  warty,  or  thorny  plates.  Spicules  of  coenenchyma  warty  spindles, 
often  bent  on  long  axis. 

18.  Thesea.  Colony  upright  and  branched,  with  a horny  and  calcareous  axis.  Polyps  are  slightly 

projecting  and  disposed  on  either  side  of  flattened  branches.  Spicules  are  large,  warty, 
scoop-shaped;  superficial  spindles  with  large  warty  knobs. 

19.  Acis.  Colony  branched  in  one  plane.  Branches  of  same  thickness  throughout.  Axis  horny. 

Polyps  small  and  placed  at  long  intervals  on  sides  of  branches  and  twigs.  Coenenchyma 
a single  layer  of  large  spindles.  Spicules  are  extraordinarily  large,  smooth  or  warty 
spindles  with  scales  and  disks  on  the  polyps. 

22.  Eumurtcea.  Colony  branched.  Polyps  tubular  warts,  exhibiting  an  8-rayed  figure  when  retracted. 

Spicules  elongated,  sharp-pointed  spindles. 

23.  Muricea.  Colony  branched.  Axis  horny.  Polyps  cylindrical,  calciferous,  cup  edges  bilabiate 

or  circular,  disposed  irregularly.  Coenenchyma  thick.  Spicules  short,  thick,  spiny  and 
warty  spindles  and  clubs. 

Family  IX.  PLEXAURILLE. 

1.  Eunicea  Lamouroux.  4.  Plexaurella  Kolliker.  7.  Psammogorgia  Verrill. 

2.  Plexaura  Lamouroux.  5.  Pseudoplexaura  Wright  & Studer.  8.  Eunicella  Verrill. 

3.  Plexauroides  Wright  & Studer.  6.  Euplexaura.  Verrill.  9.  Platygorgia  Studer. 

1.  Eunicea.  Colony  arborescent,  trunks  cylindrical,  branches  free,  not  forming  broad  plates.  Axis 

horny.  Polyp  cup  edges  bilobed  or  crenate.  Polyps  disposed  over  whole  surface  of 
colony  on  verruciform  or  papilliform,  rather  prominent  tubercles.  Coenenchyma  thick 
or  moderately  so.  Spicules  leaf-like  or  thorny  clubs.  On  inside  large  warty  spindles  and 
smaller  spindles,  either  of  which  may  be  red,  violet,  or  colorless. 

2.  Plexaura.  Colony  arborescent,  trunks  cylindrical  and  free.  Axis  horny.  Polyps  scattered  over 

whole  surface  of  colony,  sunken  entirely  or  nearly  so  into  coenenchyma.  Cup  edges 
smooth  or  slightly  crenate.  Coenenchyma  very  thick  and  corky.  Spicules  are  club- 
shaped  or  spinose  spindles. 

4.  Plexaurella.  Colony  arborescent.  Trunks  cylindrical.  Axis  horny  and  calcareous.  Branches 

free.  Polyps  as  in  Plexaura.  Coenenchyma  usually  very  thick,  thin  in  P.  phillipienm 
Wright  & Studer.  Spicules  are  tripartite  and  quadripartite  and  simple  and  leafy  clubs. 

5.  Pseudoplexaura.  Colony  feebly  branched.  Axis  horny,  with  central  calcareous  portion.  Polyps 

close  together  in  a somewhat  close  spiral,  completely  retractile.  Coenenchyma  thick; 
outer  layer  soft  and  friable,  inner  layer  contains  numerous  light  purple  or  violet  irregu- 
larly stellate  spicules.  Spicules  of  outer  layer  are  spiny  spindles  with  numerous  pink 
stars  and  a few  leafy  clubs. 

6.  Euplexaura.  Colony  closely  resembles  Plexaura.  Polyps  are  larger,  numerous,  and  completely 

retractile.  Coenenchyma  dense  and  granular.  Spicules  for  the  most  part  short,  stout, 
blunt,  warty  spindles  of  rather  small  size,  with  a few  small  double  spindles  and  rarely 
small  irregular  crosses. 

7.  Psammogorgia.  Colony  upright,  branched.  Axis  horny.  Polyps  scattered  over  surface,  level 

with  it  or  projecting  in  form  of  roundish  warts.  Coenenchyma  moderately  thick.  Surface 
finely  granular,  with  small  rough  spicules.  Spicules  are  short,  thick,  spiny,  and  warty 
spindles  and  warty  clubs. 
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8.  Eunicella.  Colony  flabelliform,  branched  dichotomously  or  palmate.  Axis  horny.  Polyps 

scattered,  raised  on  verrucse  or  flat.  Ccenenchyma  thin  or  moderately  thick.  Spicules 
small,  warty,  double  spindles.  External  layer  of  small  clubs  perpendicular  to  surface. 

9.  Platygorgia.  Colony  upright,  branched.  Axis  horny,  flattened.  Branches  flattened  in  plane  of 

ramification.  Cal  ices  sunken  into  ccenenchyma  and  do  not  project.  Spicules  a cortical 
layer  of  small  clubs;  under  these,  thick  warty  spindles. 


Family  X.  GORGONID^E. 

1.  Platycaulus  Wright  & Studer.  7.  Gorgonia  Linneus,  emend.  Verrill. 

2. . Lophogorgia  Milne-Edwards.  8.  Eugorgia  Verrill. 

3.  Leptogorgia  Milne-Edwards,  emend.  Verrill.  9.  Danielssenia  Grieg. 

4.  Stenogorgia  Verrill.  10.  Xiphigorgia  Milne-Edwards. 

5.  CaUistophanu.s  Wright  & Studer.  11.  Hymenogorgia  Valenciennes. 

6.  Swiftia  Duch.  & Mich.  12.  Phycogorgia  Valenciennes. 

3.  Leptogorgia.  Colony  varies  much  in  form,  generally  ramified  more  or  less  in  one  plane.  Axis 

horny.  Branches  often  anastomose,  forming  a net-like  structure.  Polyps  usually  in  two 
lateral  rows,  having  between  them  naked  ccenenchyma.  Polyps  sometimes  form  short 
verrucse  and  sometimes  are  completely  retracted  into  coenenchyma.  Spicules  are  minute 
double  spindles  of  varying  length. 

4.  Stenogorgia.  Colony  branched.  Axis  horny.  Polyps  project  from  surface,  retractile,  disposed 

in  two  rows  or  scattered.  Polyps  bent  inward  when  at  rest.  Ccenenchyma  thin.  Spicules 
small  warty  spindles.  On  surface  a few  short,  irregular,  rough,  granular  spicules,  not 
forming  a complete  layer. 

6.  Swiftia.  Colony  upright,  branched.  Axis  horny,  calcareous.  Polyps  within  verrucas,  at  either 

side  of  branches.  Spicules  of  ccenenchyma  are  scales;  of  polyp  tentacles  are  spindles. 

7.  Gorgonia.  Colony  upright,  varies  much  in  form.  Axis  horny.  Branches  sometimes  anasto- 

mose, sometimes  plume-like.  Polyps  project  more  or  less,  disposed  in  two  rows  on  either 
side  of  branches  and  twigs.  Spicules  are  spindles  and  scaphoid  forms. 

10.  Xiphtgorgia.  Colony  more  or  less  branched.  Trunks  cylindrical.  Axis  horny.  Branches  much 

compressed,  forming  wave-like  longitudinal  ridges  of  coenenchyma.  Polyps  in  rows  on 
ridges  of  coenenchyma.  Spicules  like  those  of  Gorgonia. 

11.  Hymenogorgia.  Colony  ramified  in  one  plane,  upright,  of  a leaf-like  appearance.  Axis  horny. 

Branches  sometimes  coalesce.  Polyps  scattered  over  face  of  expanded  folia,  not  on  edges. 
Coenenchyma  forms  a continuous  sheath  over  whole  axis  and  its  ramification. 

12.  Phycogorgia.  Axis  horny,  divided  into  a number  of  thin  leaf-like  expansions.  Polyp  openings 

sunk  within  coenenchyma.  Coenenchyma  overlays  the  thin  expansions  of  axis. 


Family  XI.  GORGONELUDtE. 


1.  Nicella  Gray. 

2.  Sdrpearia  Cuvier,  emend.  Studer. 

3.  Scirpearella . Wright  & Studer. 

4.  Juncella  Val. , emend.  Studer. 

5.  EUisella  Gray',  emend.  Studer. 


6.  Verucella  Milne-Edwards. 

7.  Gorgonella  Milne-Edwards. 

8.  Ctenocella  Val. 

9.  Phenilia  Gray. 

10.  Hiliana  Gray. 


4.  Juncella.  Colony  simple  or  branched.  Polyps  sometimes  small  and  disposed  in  two  lateral  rows, 
sometimes  with  well-developed,  elongated  verrucse.  Coenenchyma  thick.  Spicules 
simple  and  double  clubs  in  external  layer. 

6.  Verucella.  Colony  branched.  Axis  lamellar  and  calcified.  Verrucse  wart-like,  on  summits  of 
which  bases  of  tentacles  form  an  eight-rayred  operculum.  Spicules  of  coenenchyma  beset 
with  roundish  and  conical  warts,  double  spindles,  and  simple  spindles. 

8.  Ctenocella.  Colony  branched  in  one  plane,  with  branches  on  upper  side  only  of  stem.  Polyps 
short,  disposed  on  two  sides  of  twigs.  Coenenchymia  has  distinct  median  furrows. 
Spicules  warty  double  clubs. 
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DESCRIPTIONS  OF  PORTO  RICAN  ALCYONARIA. 

Telesto  riisei  (Verrill.)  Fig.  A. 

( Clavularia  riisei  Duch.  & Mich.) 

Several  specimens  of  this  species  are  among  the  collection,  all  preserved  in  alcohol.  The  general 
form  of  the  colony  is  that  of  an  erect,  sparingly  branched,  white  tubular  stem,  having  the  polyps 
arranged  in  irregular,  somewhat  alternating  series,  strongly  projecting  from  the  axial  surface,  and 
at  distances  from  each  other  of  from  3 to  6 mm.  The  color  of  the  stem  is  white,  that  of  the 


Fig.  A. — (1)  Colony  of  Telesto  riisei,  nine-sixteenths  natural  size, 
(2-6)  Spicules  of  same,  magnified. 


calicles  a sort  of  dirty  brown.  The  stems  are  further  marked  by  a series  of  eight  longitudinal  ridges, 
not  easily  distinguished  except  by  rather  careful  inspection  with  a lens!  A similar  character  is 
distinguishable  upon  the  calyces. 

From  stations  6072  and  6074,  at  depths  of  and  6-J  fathoms.  Bottom  shelly  and  with  coral 
sand.  Fig.  A shows  the  general  aspects  of  the  colony,  the  creeping  base,  form  of  budding,  etc.,  spicules 
closely  interlaced,  forming  a definite  tubular  skeleton,  which  remains  intact  even  after  digestion  in  hot 
caustic  potash. 
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Spongodes  portoricensis  Hargitt,  nov.  species.  Fig.  B. 

The  collection  contained  a single  specimen  of  this  genus,  which,  though  somewhat  fragmentary, 
is  in  general  form  and  characteristics  distinctively  a Spongodes.  While  corresponding  in  many  respects 
to  several  of  Kukenthal’s  species,  the  character  and  size  of  the  spicules  seem  clearly  to  indicate  a new 
species.  And  while  the  fragmentary  condition 
of  the  specimen  renders  difficult  any  conclusive 
determination  of  this  point,  I am  strongly  con- 
vinced of  its  specific  distinctness,  and  would 
propose  the  name  portoricensis  as  signalizing 
both  the  place  of  its  occurrence  and  the  first 
record  of  a member  of  the  genus  from  Atlantic 
waters,  and  specially  from  a West  Indian  habi- 
tat. Its  occurrence  here  is  particularly  inter- 
esting in  this  last  respect,  as  extending  the 
range  of  the  genus  and  at  the  same  time  locat- 
ing it  in  an  environment  in  many  ways  similar 
to  that  of  its  Pacific  relatives. 

Height  of  colony,  or  fragment,  about  45 
mm.  Color  ( alcoholic ) , a somewhat  dirty  white. 

The  specimen  is  densely  spinose  through- 
out, the  spicules  of  relatively  large  size.  In 
comparison  with  measurements  of  species  of 
Kukenthal,  Aicyonaceen  vonTernate,  and  May, 

Alcyonaceen,  .Tenaisch.  Zeitsch.,  March,  1899, 
there  are  very  few  species  indeed  ranging  as  large 
as  the  present.  Polyp  spicules,  0.22-0.72  mm. 
long;  polyp  stalk,  1.68-2.05  mm.;  upper  stem, 

0.94-3  mm.;  lower  stem,  1.36-2.45  mm. 

Taken  at  station  6063,  from  a depth  of  75 
to  76  fathoms  by  trawl.  Bottom  rocky,  sand, 
and  coral.  The  depth  is  greater  than  any  of 
Kukenthal’s  species,  except  rhodista,  laxa,  and 
collaris,  taken  at  Kei  Island  from  a depth  of  140 
fathoms. 

Renilla  reniformis  (Cuvier). 

( Pennatula  reniformis  Pallas,  1766.  R.  americana  La- 
marck, 1816.  R.  reniformis , Agass.,  1850.) 

The  collection  contained  but  a single  speci- 
men of  this  very  common  species.  Renilla 
forms  one  of  the  highest  of  the  Alcyonaria. 

It  is  a colonial  organism,  having  the  form  of  a 

reniform  disk  with  a deep  sinus  at  one  side  and  borne  upon  a rather  flexible  peduncle,  which  is 
loosely  attached  to  the  sandy  substratum  upon  which  it  grows.  The  polyps  are  arranged  in  a some- 
what radial  manner  over  the  upper  surface  of  the  disk,  but  project  almost  horizontally  from  its 
margin,  where  new  polyps  constantly  bud  out. 

Color  of  specimen  (alcoholic),  a dark  purplish  tint;  polyps  wh  te. 

From  Mavaguez  Harbor. 


I 


Fig.  B. — Spicules  of  Spongodes  portoricensis, 


Solanderia  nodulifera  Hargitt,  nov.  species.  Fig.  C. 

( S'pongioderma  ?) 

Of  this  genus  two  imperfect  specimens  were  contained  in  the  collection.  The  one  here  considered 
measured  125  mm.  in  height,  somewhat  arborescent,  though  sparingly  branched.  The  main  stem 
measured  5 to  6 mm.  in  diameter,  the  branches  from  2.5  to  4 mm. 


280 


BULLETIN  OF  THE  UNITED  STATES  FISH  COMMISSION. 


In  color  (alcoholic)  the  surface  was  of  a dull  yellow,  mottled  by  purplish  red  where  the  low, 
noduliferous  calyces  are  located.  The  spongy  axial  portion  clearly  locates  the  specimen  among  the 
Briaracex,  and  while  there  is  some  doubt  as  to  its  exact  genetic  affinities,  they  seem  from  the  relations 
of  the  nutrient  canals  and  form  of  spicules  most  closely  allied  with  Solanderia,  and  I have  so  referred 
it,  though  in  specific  character  it  does  not  conform  to  either  gracilis  of  Milne- Edwards  or  to  verrucosa 
or  fraunfeldii  of  Kolliker.  I incline  to  regard  it  as  a new  species,  and  propose  for  it  the  name  S.  nodu- 
lifera,  on  account  of  the  nodular  form  of  the  calicles  and  of  many  of  the  spicules  as  well.  So  far  as  is 
known  no  reports  of  its  occurrence  in  West  Indian  waters  have  hitherto  been  made. 


(6)  Yellow  spindle.  (7)  Small  red  spicules  of  S.  crustata,  x 360. 

Spicules  of  two  types.  An  attenuate,  warty,  red  variety  making  up  most  of  the  axis,  and  a yellow 
attenuate  spindle  form  comprising  most  of  the  rind  portion.  Spicules  yellow,  0.26  mm. ; red  tuberculale, 
0.36  mm.;, red  spiny,  0.37  mm.;  small  short,  0.06  by  0.048  mm. 

From  station  6079,  off  St.  Thomas;  20  to  23  fathoms;  coral  bottom;  taken  with  tangle. 

Solanderia  crustata  Hargitt,  nov.  sp.  Fig.  D. 

The  second  specimen  is  of  a somewhat  unique  character,  best  illustrated  in  Fig.  C,  showing  the 
general  aspect  of  the  colony  and  a cross  section  of  the  same.  The  specimen  seems  to  be  an  incrusting 
species,  somewhat  similar  in  form  to  Stucler’s  genus  Suberia,  though  of  a character  more  like  that  of 
Anthothela  Verrill.  When  first  examined  the  general  aspects  and  hollow  axis  gave  the  impression  of 
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a Kophobelemnon,  but  a critical  examination  showed  the  spicular  and  structural  character  of  a 
Solanderia,  to  which,  with  some  hesitation,  it  is  here  referred.  It  has  seemed  that  the  horny,  tubular 
support  is  but  the  secretion  of  the  colony  about  a foreign  stem,  which  had  either  disintegrated  and 
fallen  away  or  from  which  the  dredge  had  withdrawn  it  in  the  capture.  In  size  and  form  the  spicules 
indicate  its  close  genetic  relations  with  Solanderia,  and  in  the  color,  texture,  etc.,  the  colony  is  very 
much  like  the  previous  species.  With  these  probabilities  in  view  the  specific  name  crustata  is  here 
proposed  as  indicative  of  the  habit,  if  such  should  prove  characteristic  of  the  species. 

Station  6064,  Mayaguez  Harbor;  depth,  22  to  33  fathoms;  sand  and  mud;  taken  bv  dredge. 

Spicules  t.uberculate,  0.18  mm.;,  spiny  spindle,  0.23  mm. 

Chrysog'org'ia  desbonni  Duchassaing  & Michelotti.  Plate  i,  figs  1 to  5. 

This  beautiful  colony  is  flabellate,  usually  branching  in  single  plane.  In  the  specimen  under 
consideration  there  is  a division  near  the  base  into  two  branches  of  about  equal  size.  These  subdivide 
and  branch  in  a perfectly  similar  way,  forming  two  parallel  fan-shaped  forms.  In  size  the  specimen 
measured  100  mm.  in  height  by  about  110  mm.  in  breadth,  base  not  present.  The  axis  is  horny  and 
somewhat  calcareous,  black  and  very  hard.  Ccenenchyma  thin  and  white  (alcoholic)  and  contains 
oblong  and  fusiform  warty  spicules.  Cf.  fig.  Calicles  rather  large,  somewhat  scattered,  and  standing 
almost  at  right  angles  to  the  axis.  Spicules,  large,  thorny  spindle,  0.53  mm. ; irregularly  warted,  0.27 
mm.;  thorny,  0.20  to  0.24  mm. 

A single  specimen  taken  by  trawl  from  station  6070;  depth,  220  to  225  fathoms;  rocky  bottom; 
January  21,  1899. 

Primnoa  pourtalesii  Verrill.  Fig.  D. 

Only  a small  fragment  of  a single  specimen  of  this  species  is  contained  in  the  collection,  but  suffi- 
cient to  clearly  establish  its  identity.  Specimen  about  50  mm.  in  height,  with  alternating  branches 
in  same  plane  about  3 to  5 mm.  apart.  Only  the  slightest  indications  of  the  zigzag  aspect  of  the  main 
stem  mentioned  by  Verrill,  though  larger  specimens  would  probably  show  this  more  clearly.  Both 
stem  and  branches  bear  calicles  on  opposite  edges  in 
close  rows,  slightly  alternating  or  almost  opposite. 

They  are  beautifully  covered  with  series  of  imbri- 
cating scales,  the  terminal  ones,  eight  in  number, 
forming  a sort  of  operculum,  being  triangular  in 
shape.  The  color  is  white  (alcoholic),  axis  light 
amber,  or  straw  color.  Spicules  in  Fig.  I>. 

Aeanthogorgia  aspera  Pourtales.  Plate  i,  figs.  6-1 2. 

In  height  the  colony  is  about  300  mm. , sparingly 
and  unequally  branched  in  a somewhat  flattened 
plane.  Axis  dark  and  horny.  Ccenenchyma  thin, 
filled  with  elongate,  fusiform  spicules  which  project 
from  the  surface,  giving  it  a very  rough  appearance. 

Calyces  elongate,  about  2 mm.  by  1.2  mm.  thick, 
somewhat  constricted  near  summit,  which  is  enlarged 
and  furnished  with  sharp,  slender,  divergent  spicules. 

See  plate  i,  figs.  6-12.  Spicules,  oral,  0.717  to  1.04 
mm.;  stem,  0.647  to  0.68  mm.;  quadripartite,  0.21 
by  0.24  mm.  to  0.20  by  0.34  mm. 

A single  specimen  from  station  6070,  at  a depth  of  220  to  225  fathoms,  from  rocky  bottom;  taken 
by  trawl,  January  21,  1899. 


Paramuricea  hirtaP  Pourtales.  Fig.  E. 

In  height  the  specimen  is  about  80  mm.  by  about  55  mm.  broad,  grayish  white  (alcoholic), 
much  branched,  flabellate  in  form,  the  smaller  branches  at  various  angles,  surface  rather  rough, 
granular.  Calicles  rather  prominent,  1 to  1.5  mm.  in  length  by  0.75  mm.  in  diameter.  Ccenenchyma 
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thin,  filled  with  various-shaped  warty  and  spinulOse  spindle-shaped  spicules,  often  curved.  Axis 
dark,  horny,  cylindrical. 

Not  having  access  to  the  original  description  of  this  species  there  is  some  doubt  as  to  its  exact 
identification,  though  it  would  seem  to  be  more  nearly  allied  to  this  than  to  other  described  species. 
In  case  it  should  become  necessary  to  give  it  specific  separation  I would  propose  the  name  spinutifera. 

A single  specimen,  not  perfect,  from  station  6067;  depth,  97  to  120  fathoms;  coral  bottom;  dredge. 
January  20,  1899. 

Muricella  megaspina  Hargitt,  nov.  sp. 

A small  fragment  of  a single  specimen  in  the  collection  has  characters  much  resembling  those  of 
the  genus  Muricella,  namely,  the  general  form  of  the  colony,  thin  eoenenchyma,  small  verrucas,  large 
spiny  and  warty  spindles,  the  larger  measuring  from  2 to  3 mm.  in  length.  It  would  also  seem  to  have 


Fig.  E. — (1)  Colony  of  Pannnuricea  hirta,  nut.  size.  (2-5)  Spicules  of 
same,  x 75.  (2,  3)  Leafy  clubs  from  stem.  (4)  Spindle  from  callcle. 


affinities  more  or  less  close  with  Acis,  chiefly,  ^however,  in  the  size  and  disposition  of  the  spicules.  In 
the  numerous  calyces,  and  their  oblique  aspect  upon  the  stem  and  branches,  it  seems,  however,  quite 
unlike  the  typical  Acis.  The  verrucae  arise  from  the  axis  of  stem  and  branches,  not  at  right  angles,  as 
seems  to  be  the  more  common  form  for  this  genus,  and  are  covered  with  a series  of  much  smaller 
spiny  and  somewhat  warty  spindles  which  cover  the  apex  of  thecalicles,  forming  a hoodlike  covering. 
In  height  the  fragment  is  about  70  mm.  The  axis  is  horny,  light  brown  to  almost  white  in  the 
terminal  branches,  very  flexible.  Coenenchyma  very  thin,  almost  wholly  comprised  of  a layer  of  large 
spindle-shaped  spicules  arranged  horizontally  longitudinally  over  the  axis.  Color  of  specimen  (alco- 
holic) white,  spicules  all  colorless.  It  would  seem  to  be  specifically  distinct,  the  very  large  size  of 
its  spicules  alone  being  sufficient  to  justify  specific  separation.  I would  therefore  propose  for  it  the 
name  megaspina. 
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Muricea  flexuosa  Verrill.  Fig.  F. 

( Lissogorgia  flexuosa  V erril  1 . ) 

A single  specimen  preserved  in  alcohol.  Colony  branched,  flabelliform,  branches  somewhat 
pinnate,  slender.  Axis  horny,  dark  brown,  flexible.  Ccenenchvma  thin,  packed  with  large  spindle- 
shaped  spicules.  Calicles  verruciform,  rather  uniformly  dis- 
tributed over  surface.  Height  of  colony  about  90  mm.  by 
about  40  mm.  broad.  Color  dull  grayish  white.  Spicules  large, 

0.59  by  0.21  mm.,  0.58  by  0.17  mm.;  violet,  0.28  by  0.07  mm. 

Taken  at  station  6077,  off  Gallardo  Bank,  by  tangle; 
depth,  111  fathoms;  coral  sand  bottom. 

Eunicea  rousseaui  Milne-Edwards. 

Plate  in,  fig.  1 . 

A single  specimen,  incomplete.  Colony  somewhat  arbor- 
escent, the  branches  tending  to  occupy  a common  plane.  Entire 
colony  heavy;  the  branches  thick  and  somewhat  club-shaped. 

Specimen  about  200  mm.  in  height.  Diameter  of  branches,  10  to  16  mm.  Axis  horny  and  rather 
massive,  of  a dark-brown  color,  almost  black,  and  somewhat  flattened  in  plane  of  colony.  Calicles 
very  prominent,  the  outer  lip  projecting  into  a horn-like  hook,  upper  lip  almost  lacking.  Coenen- 
chyma  thick  and  densely  packed  with  massive  tubercular  spicules,  varying  from  0.5  to  2.5  mm.  in 
length  by  0.2  to  0.6  mm.  in  diameter.  Besides  the  larger  ones  of  the  ccenenchyma  there  are  smaller, 
club-shaped  ones  lying  just  beneath  the  ectoderm  and  others  of  a pale  purplish  color  about  the  axis. 

Plate  hi,  fig.  1,  will  afford  a good  general  idea  of  the  colony  as  a whole. 


Fig.  F. — Spienles  of  Muricea  flexuosa,  x 55. 


Eunicea  crassa  Edwards  & Haime.  Plate  ii. 


( Eunicea  turgida  Ehr.;  Plexaura  turgida  Verrill.) 

Several  specimens  of  this  species  were  in  the  collection,  all  dry.  The  colony  is  large,  somewhat 
dichotomously  branched,  the  branches  long,  of  fairly  uniform  diameter  throughout,  and  tending  to 
occupy  a common  plane.  Height  of  colony  from  300  to  500  mm.  by  about  half  as  broad.  Diameter 
of  branches,  8 to  15  mm.  Ccenenchyma  thick,  suberous,  hard.  Calices  rather  evenly  distributed 
over  entire  surface,  forming  rather  prominent  oval  cups  with  slightly  raised  border.  Polyps  retractile, 
the  tentacles  showing  plainly  within  the  calices.  Spicules  of  some  three  distinct  types:  (1)  Large, 
heavy,  tuberculate  spindles  1.34  to  1.8  mm.  long;  (2)  smaller  spinose  spindles  1 mm.  long;  (3)  very 
small  purplish,  and  white,  tubercular  spindles,  0. 1 to  0. 13  mm.  long. 

This  species  would  seem  to  be  identical  with  Verrill’ s Plexaura  turgida,  but  in  its  general  aspects 
and  the  character  of  its  spicules  it  seems  distinctively  Eunicean,  and  I have  so  designated  it. 

Plate  ii,  figs.  1-9,  will  afford  a good  general  impression  of  the  character  of  colony  and  spicules. 

Eunicea  lugubris  Duch.  & Mich.  Plate  ii. 

A single  specimen  from  Mayaguez  Harbor.  The  colony  is  arborescent,  arising  from  a single  mas- 
sive base  and  short,  thick  stem;  but  the  latter  soon  becomes  lost  in  its  numerous  branches,  which  form 
a dense  cluster  resembling  somewhat  a madrepore  coral.  Entire  colony  about  400  mm.  in  height; 
color  dark  brown  or  nearly  black.  Diameter  of  stem  at  base  22  mm.;  branches  5 to  8 mm.,  including 
the  elongated  calicles.  Axis  black,  horny,  very  hard  and  tough.  Ccenenchyma  thick,  suberous,  and 
somewhat  friable.  Plate  ii,  fig.  10,  gives  a general  impression  of  the  appearance  of  the  colony. 


Eunicea  laxispina  Milne-Edwards.  Fig.  G. 

(Gorc/onia  laxispica  Lamk.;  Eunicea  mammosa  Lamx.;  Gorgonia  papillosa  Dana.) 

A single  specimen,  somewhat  imperfect.  Colony  sparingly  branched,  rising  from  a calcareous 
base.  Height  of  colony  about  150  mm.  Calicles  very  prominent  and  scattered  rather  sparsely  over 
the  surface,  the  larger  having  a length  of  about  4 mm.  by  2 mm.  in  diameter.  Diameter  of  main  stem 
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from  3 to  4 mm.  Color  in  alcohol,  pale  brown  or  yellowish.  Ccenenchyma  moderately  thick,  rather 
suberous  in  texture.  Axis  horny,  dark  brown  in  color,  lighter  in  terminal  portion.  Spicules  of  two 
rather  distinct  kinds:  (1)  Large,  white  tuberculate  spindles,  1 to  2.15  mm.  in  length;  (2)  small,  spinose, 
and  tuberculate  spindles,  of  violet  color,  from  0.09  to  0.20  mm.  in  length. 

Fig.  G shows  the  general  characteristics  of  the  colony. 

Taken  with  tangle,  at  station  6090;  coral  bottom,  depth  of  16  fathoms. 


Fig.  G-.— Colony  of  Eunicea  laxispina,  T9E  natural  size.  Figs.  2-5 
White  spindles  of  outer  layer.  Fig.  2,  Spindles  2.14x0.209 
mm.  Fig.  3,  1.35  x 0.145  mm.  Fig.  4,  0.654  x 0.10  mm.  Fig. 

5,  Club,  0.20  x 0.04  mm.  Figs.  6,  7,  8,  9,  Violet  spicules  of 
inner  layer,  0.009  to  0.02  mm.  long. 

Plexaura  flexuosa  Lamouroux.  Plate  iv. 

( Eunicea  Jurcata  Ehr. , 1834 ; Gorgonia  anguiculus  Dana,  1846;  Plexaura  rhipidalisV al. , 1855;  P.  .s alicornoides  Milne-Edw. , 1857. ) 

Two  specimens  of  this  species  in  the  collection  are  quite  typical,  both  as  to  size  and  form,  and  also 
as  to  the  variation  so  characteristic  of  the  species.  From  examination  of  a considerable  collection  in 
the  National  Museum,  I am  able  to  verify  Verrill’s  note  on  this  point  (cf.  Bull.  Mus.  Comp.  Zook, 
vol.  i,  p.  35) : “This  species  varies  greatly  in  form,  color,”  etc. 

Colony  shrubby  or  arborescent,  branchingand  sub-branching  rather  freely,  and  with  a tendency  to 
occupy  a common  plane.  Height  250  to  300  mm.  Stems  cylindrical,  from  5 to  8 mm.  in  diameter.  Axis 
horny,  black,  very  hard,  cylindrical.  Ccenenchyma  rather  thick  and  densely  packed  with  spindle- 
shaped  spicules  of  some  three  types:  (1)  Large,  white,  tubercular;  (2)  small,  purplish,  spinose  forms 
surrounding  the  axis;  (3)  very  minute,  somewhat  clavate,  spicules  close  beneath  the  ectoderm. 

Color  of  dry  specimens  vary  from  dull  chocolate  brown  to  purplish. 

Figs.  13  to  16,  plate  iv,  give  a good  general  idea  of  the  form  of  the  colony,  as  well  as  of  typical 
spicules. 
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Plexaura  homomalla  Larnouroux.  Fig.  H. 

( Gorgonia  homomalla  Esper.) 

Several  specimens  of  thi's  species  were  contained  in  the  collection,  all  of  the  same  general  size  and 
character.  Color  of  dry  specimens  mostly  black  or  very  dark  brown,  kike  the  preceding  species,  the 
colonies  branch  profusely,  with  slight  tendency  to  occupy  a 
common  plane.  The  branches  arise  obliquely  from  the  base, 
but  soon  become  vertical,  the  whole  colony  having  a height 
of  from  250  to  350  mm.,  with  an  almost  equal  breadth.  The 
axis  and  ccenenchyma  are  quite  similar  in  character  to  the 
former  species,  though  the  size  of  stem  and  branches  average 
somewhat  smaller.  The  calicles  present  some  differences.  In 
P.  ftexuosa  they  are  wholly  included,  and  leave  pit-like  depres- 
sions, which  thickly  cover  the  entire  surface.  In  P.  homomalla, 
while  the  calicles  are  also  included  and  very  numerous  and 
evenly  distributed,  they  do  not  present  the  pit-like  depressions 
of  the  former,  but  often  have  a definite  raised  border  or  edge. 

Fig.  H shows  characteristics  of  colony  and  of  spicules. 

Plexaura  crassa  (Terrill. ) 

(Gorgonia  crassa  EUis  & Solander;  Gorgonia porosa,  Esper;  Plexaura  porom 
E.  & H.) 

Colon}-  arborescent,  about  300  to  400  mm.  in  height. 

Branches  not  numerous,  but  somewhat  extended  in  common 
plane.  The  specimens  are  dull  yellow  to  light  chocolate 
brown,  dry.  Axis  horny,  black,  hard.  Ccenenchyma  moder- 
ately thick,  very  friable,  the  surface  thickly  and  rather  uniformly  covered  with  the  pore-like  calicles, 
which  are  oval  in  outline,  and,  as  in  P.  flexuosa,  are  definitely  depressed  below  the  surface.  Of  the  exact 
specific  relations  of  the  specimens  there  is  some  little  doubt. 

Plate  iv,  figs.  1 to  12,  show  general  features  of  colony  and  also  of  the  spicules. 


Fig.  H. — Spicules  of  Plexaura  homomalla 
magnified. 


Plexaurella  dichotoma  Dana. 

( Gorgonia  dichotoma  Esp. ; G.  multicauda  Lamk.;  G.  heteropora  Lamp.;  Plexaura  lieteropora , Lamx.;  G.  crassa  Dana, 

Eunicea  multicauda  E.  & H. ) 

An  incomplete  colony  only  was  contained  in  the  collection.  Stem  from  12  to  20  mm.  in  diameter, 
branches  smooth,  somewhat  club-shaped.  Color  of  dry  specimen  light  brown  or  clay  color. 

Of  this  very  common  and  well-known  species  it  is  not  deemed  necessary  to  give  figures  of  either 
colony  or  spicules. 

Heptogorgia  solitaria  Hargitt,  nov.  sp.  ? Fig.  Iv. 

In  the  collection  were  several  specimens  which  in  general  aspects  quite  closely  resembled  the 
descriptions  and  figures  of  Xiphigorgia  setacea  E.  & H.  They  were,  however,  very  much  shorter,  and 
wholly  devoid  of  the  purplish  border  given  for  that  species.  The  specimens  were  rather  slender  and 
ribbon-like  in  shape,  with  polyps  arranged  in  a row  along  each  margin  of  the  stem  and  quite  close 
together.  In  color  (alcoholic),  they  were  white,  with  a brown,  horny  axis,  the  whole  somewhat  flat- 
tened, as  shown  in  Fig.  K,  2. 

The  colony  measured  from  100  to  170  mm.  by  about  3 to  3.5  mm.,  and  is  wholly  devoid  of 
branches.  It  would  seem  to  arise  from  a somewhat  fleshy  creeping  disk,  but  while  several  portions 
of  the  base,  or  what  appeared  such,  were  contained  with  the  specimens  in  the  bottle,  having  young 
polyps  growing  upon  them,  there  was  not  a single  one  with  a definite  stem  attached,  the  latter  appar- 
ently having  been  detached  in  the  process  of  dredging.  The  spicules,  which  are  typical  Leptogorgian, 
vary  in  form  and  size;  one  an  attenuate,  highly  tuberculate  spindle  0.12  to  0.16  mm.  long  by  0.03 
to  0.05  mm.  thick,  the  other  scaphoid  in  shape  and  0.11  to  0.13  mm.  long  by  0.04  to  0.06  mm.  thick. 

In  some  respects  the  specimen  here  described  resembles  Pourtales’s  description  of  Acis  solitaria , 
Bull.  Comp.  Zool.,  vol.  i,  p.  132;  but  the  spicules  are  neither  large  nor  scale-like.  Not  having  access 
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to  Pourtales’s  specimens  or  figures,  I am  unable  to  infer  whether  he  might  have  confused  the  spicules 
of  some  other  form;  the  relative  size,  form,  color,  etc.,  being  so  closely  similar  to  those  under  con- 
sideration as  to  suggest  the  possibility  of  such  confusion.  In  case  such  were  true,  then  his  Acis  should 
become  Leptogorgia;  if  otherwise,  I should  propose  that  the  present  specimens  be  christened  L. 
solitaria. 


Fig.  K. — (1)  A colony  of  Leptogorgia  viryulata,  one-third  natural  size.  (2)  A colony  of  L.  solitaria.  (3)  Portion  of  base,  with 
single  polyps  at  a.  (4  and  5)  Spicules  of  L.  solitaria , greatly  magnified. 


Leptogorgia,  sp.  ? 

Only  a very  small  fragment  of  a single  specimen,  evidently  of  this  genus,  was  contained  in  the 
collection,  too  small  to  warrant  any  definite  determination  of  its  specific  affinities,  though  its  spicules 
in  general  form  and  size  would  seem  to  identify  it  with  L.  Jloridana  or  L.  hebes.  Color,  brick  red. 
Taken  at  station  6062,  Mayaguez  Harbor,  January  20,  1899,  by  means  of  dredge,  from  a depth  of  25  to 
30  fathoms.  Bottom  sand,  mud,  and  shells. 
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Leptogorgia  virgulata  E.  & H.  (Fig.  K,  1.) 

Among  a collection  of  Alcyonaria  obtained  by  Mr.  George  M.  Gray  were  specimens  of  this  genus, 
probably  identical  with  L.  virgulata  E.  & H.  The  specimens  are  from  Jamaica,  but  no  data  as  to 
depth,  bottom,  or  time  were  available.  Its  occurrence  is  therefore  merely  mentioned  as  a matter  of 
incidental  interest.  Fig.  K,  1,  shows  the  general  aspects  of  the  colony. 

Gorgonia  acerosa  Pallas.  Plate  m,  fig.  2. 

(Pterogorgia  acerosa  Ehr. ) 

Of  this  species  the  collection  contained  several  fine  specimens,  all  preserved  dry.  They  varied 
in  size  from  35  to  80  cm.  in  height.  The  colonies  are  completely  branched  and  panicled,  the  branches 
regularly  pinnate,  rather  long,  slender,  and  flexible.  The  colonies  are  light  yellowish  straw  colored. 
This  is  one  of  the  finest  of  the  Gorgonias,  and  is  well  represented  in  Plate  m,  fig.  2.  These,  with  othei 
species  of  Gorgonia,  Plexaura,  and  Eunicca,  were  taken  from  comparatively  shallow  waters  in  the  bay 
of  Mayaguez,  though  no  specific  data  are  furnished  with  the  dry  specimens. 

Gorgonia  flabellum  Linn.  Plate  in,  fig.  3. 

( Ehipidogorgia  flabellum  Valenciennes.) 

Several  line  specimens  of  this  species  were  taken  in  the  same  locality  as  the  last,  varying  in 
height  from  30  to  60  cm.  and  in  width  from  20  to  40  cm.  The  form  is  typical  flabellate,  the  branches 
reticulate  and  coalescent  in  the  most  intricate  way,  with  open  meshes  of  fairly  similar  size  and  form. 
Occasionally  accessory  branches  or  colonies  arise  from  the  otherwise  plane  surfaces  and  grow  into 
structures  quite  similar  to  the  mother  colony,  which  is  distinctively  fan-shaped,  whence  the  popular 
term  “sea  fans,”  by  which  they  are  commonly  known.  Color  in  general  yellowish  brown,  varying  in 
places  to  purple. 

Gorgonia  bipinnata  Verrill. 

( Pterogorgia  bipinnata  Verrill.) 

In  height  the  specimens  measured  110  and  350  mm. , respectively,  by  about  60  to  150  mm.  in  width. 
They  are  of  characteristic  flabelliform  shape,  branches  twice  pinnate  and  somewhat  coalescent.  Color 
white  (alcoholic),  with  black,  horny  axis  showing  through  the  rather  thin  coenenchyma.  Spicules. 
Roughly  tuberculate  spindles.  Plate  in,  fig.  4,  affords  a good  general  impression  of  the  colony  as  a 
whole. 

Taken  at  stations  6079  and  6088,  by  the  tangle,  f um  depths  of  20  to  23  fathoms,  February  6,  1899. 

Antipath.es  tristis  Duehassaing. 

A single  specimen  of  this  species  was  taken  at  station  6070,  at  a depth  of  220  to  225  fathoms,  from 
rocky  bottom,  by  means  of  the  trawl.  While  not  now  generally  recognized  as  a true  Alcyonarian,  it 
maybe  briefly  described  in  this  connection.  The  specimen  is  about  15  cm.  in  height.  Polyps  closely 
contracted  upon  rather  slender  branches,  having  a somewhat  spiral  arrangement  upon  the  stem.  The 
spines  are  sharp,  triangular,  quite  as  figured  by  Pourtales  (Bull.  Mus.  Comp.  Zool.,  vol.  vi,  No.  4). 

Syracuse  University,  September  U 1900. 
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PLATE  I. 


FIG.  1,  COLONY  OF  CHRYSOGORGIA  DESBONNI.  FIGS.  2 TO  5,  SPICULES  OF  SAME  X ABOUT  120. 


FIG.  6,  COLONY  OF  ACANTHOGORGIA  ASPERA.  FIGS.  7,  8,  ORAL  SPINES  OF  SAME, 0.717 
TO  1.04  MM  IN  LENGTH.  FIGS.  9 TO  12, STEM  SPICULES,0.68  MM;  0.64  MM;  0.21  X 0.24 
MM;  0.34  X 0.20  MM,  RESPECTIVELY. 
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PLATE  II. 


FIG.  1 , COLONY  OF  EUNICEA  CRASSA.  FIG.  2TO  9, 
SPICULES  OF  SAME.  FIG.  2,  1.34  X 0.20  MM; 

FIG.  3,  1.80  X 0.39  MM;  FIG. 4,  1.0X0.125  MM; 

FIGS.  5 TO  6,  PALE  VIOLET  SPINDLES  OF  INNER  LAYER, 
0.31  TO  0.43  MM.  LONG;  FIGS.  7,  8,  9,  VIOLET  SPINDLES, 
0.16  TO  0.22  MM.  IN  LENGTH. 


FIG.  10,  COLONY  OF  EUNICEA  LUGUBRIS.  FIGS.  11,12,  TUBERCULATE  SPINDLES 
OF  OUTER  LAYER,  X 75.  FIG.  13,  CLUB  FROM  OUTER  LAYER,  0.35X0.15  MM; 
FIGS.  14,  15,  RED  SPICULES  FROM  INNER  LAYER,  0.31  ANDO. 16  MM.  LONG. 
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1.  COLONY  OF  EUNICEA  ROUSSEAUII. 


2.  COLONY  OF  GORGONIA  ACEROSA. 


3.  COLONY  OF  GORGONIA  FLABELLUM. 


4.  COLONY  OF  GORGONIA  BIPINNATA. 
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PLATE  IV. 


FIG.  1,  COLONY  OF  PLEXAURA  CRASSA.  FIGS.2TO  12, SPICULES  OF  SAME.  FIG.  2,  WHITE, 
0.36X0.17  MM;  FIG.  3,  0.34  X 0.219  MM;  FIG.  4,  0.469  X 0.149  MM;  FIG.  5,  0.45  X 0.25  MM; 
FIG.  6,  0.34  X 0.24  MM;  FIG.  7,  0.265  X 0.1 1 7 MM;  FIG.  8,  0.14  X 0.1 17  MM;  FIG.  9,  RED, 
0.13X0.09  MM;  FIG.  10,  RED,  0.125  X 0.09  MM;  FIG.  1 1 , WHITE,  0.72  X 0.1  MM;  FIG. 12, 
RED,  0.33X0.19  MM; 


FIG.  13,  COLONY  OF  PLEXAURA  FLEXUOSA.  FIG.  14,  RED  THORNY  SPINDLE, 0.36  X 0.093 
MM;  FIG.  15,  RED  WARTY  SPINDLE, 0.86  X 0.20  MM;  FIG.  16,  WHITE  WARTY  SPINDLE, 0.83 
X 0.19  MM. 
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By  T.  WAYLAND  VAUGHAN. 


INTRODUCTION. 

In  the  following  account  of  corals  collected  around  Porto  Rico  by  the  U.  S.  Fish 
Commission  steamer  Fish  Hawk  during  the  expedition  of  1898-1899,  T have  used  a 
considerable  part  of  a paper  written  for  the  Royal  Leyden  Geological  Museum,  entitled 
“ Some  Fossil  Corals  from  the  Elevated  Reefs  of  Curasao,  Arube,  and  Bonaire.” 1 As 
that  paper  may  not  be  easily  accessible  to  all  of  those  into  whose  hands  the  present 
one  may  fall,  instead  of  referring  to  it,  the  necessary  data  are  republished  here. 

My  conclusions  regarding  synonymy  may  not  meet  universal  agreement  among 
students  of  zoophytes.  The  number  of  species  recognized  is  very  often  a function  of 
the  amount  of  material  studied.  My  guide  in  the  separation  of  species  has  been  the 
absence  of  intermediate  forms,  and  from  the  study  of  enormous  amounts  of  material 
I have  felt  justified  in  uniting  previously  characterized  species  to  a greater  extent, 
probably,  than  any  other  student  of  West  Indian  corals;  but  I have  recognized  that 
the  species  can  often  be  divided  into  considerable  numbers  of  forma 1 or  varieties  and 
have  correspondingly  treated  many  of  them.  By  means  of  the  notes  on  the  material 
from  Porto  Rico  and  the  profuse  illustrations,  one  should  be  able  to  know  precisely 
what  particular  varieties  or  forms  of  the  species  have  been  collected  and  studied. 

The  following  table  gives  the  numbers  of  the  stations  at  which  the  species  were 
collected  and  the  depth  and  character  of  the  bottom: 


Name. 

Locality. 

Depth 

(fathoms). 

Bottom. 

Not  given. 

Cya'thoeeras  portoricensis,  sp.  nov 

Paracyathus  de  filippii  Duchassaing  & Michelotti 

43 „ 

Sand,  mud,  shells. 
Do. 

Stations  6062,  6075  

8 A to  30 

97  to  120 

10  to  16  .. . 

Do 

15}... 

Do 

43... 

Sand,  mud,  shells. 
Coral  sand. 

Do 

Meandrina  maeandrites  (Linn.)?  young 

Stations  6080,  6087  

15}  to  20  ... . 
15} 

debilis  M.-Edw.  & H 

Astrangia  solitaria?  yar.  portoricensis,  var.  nov 

Not  given. 

Not  given. 

16 

Do. 

Ensenada  Honda,  Maya- 
guez,  Aguadilla. 

Reef. 

Do. 

Ido 

Do. 

Do. 

16 

do 

16 

Do. 

Station  6079 

20  to  23 

Do. 

223  to  231  . . . 

Sand,  mud. 

Isopora  muricata  (Linn.)  ss.  (forma cervicornis  Lam.).. 

to  10 

Do. 

Do. 

Do. 

Do. 

divaricata  Le  Sueur 

Station  6087 

15} 

.do 

Do. 

1 Samml.  des  Geologisch.  Reichs.  Museum,  Leiden,  ser.  n,  Bd.  n,  Heft  1,  pp.  1-91,  1901. 
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Iii  the  arrangement  of  families  1 have  followed  Verri  11  quite  closely,  as  his  classi- 
fication seems  the  most  satisfactory  in  many  respects.  The  new  family  names  which 
are  proposed  are  for  the  most  part  necessary  changes  of  old  names,  his  general 
scheme  being  followed. 

The  plates  are  from  photographs  by  Mr.  Levin  C.  Handy.  The  drawings  for 
the  other  figures  were  made  by  Dr.  J.  C.  McConnell  and  Miss  Florence  Wieser. 


DISCUSSION  OF  SPECIES. 

Class  ANTHOZOA. 

Order  ACTINLE. 

Suborder  SCLERACTINI7E. 

Family  CARYOPHYLLIDT  Verrill. 

Genus  CABYOPHYLLIA  Lamarck,  1801. 

Caryophyllia  berteriana  Duchassaing?. 

1850.  Caryophyllia  berteriana,  Duchassaing,  Anim.  Had.  Ant.,  p.  15. 

1868.  Caryophyllia  formosa,  Pourtalfis,  Bull.  Mus.  Comp.  Zool.,  vol.  I,  No.  6,  p.  113. 

1871.  Caryophyllia  formosa,  Pourtales,  111.  Cat.  Mus.  Comp.  Zool.,  No.  iv,  p.  7,  pi.  i,  fig.  16;  also  C.  berteriana? , ibid,  p.  8. 

1874.  Caryophyllia  berteriana,  Pourtales,  111.  Cat.  Mus.  Comp.  Zool.,  No.  VIII,  p.  32,  pi.  vi,  figs.  1,  2. 

1878.  Caryophyllia  formosa,  Pourtales,  Bull.  Mus.  Comp.  Zool.,  vol.  v,  No.  9,  p.  199. 

1880.  Caryophyllia  berteriana,  Pourtales,  Bull.  Mus.  Comp.  Zool.,  vol.  vi,  No.  4,  pp.  96,  99. 

1881.  Caryophyllia  berteriana,  Moseley,  Deep-Sea  Corals,  Challenger  Reports,  p.  134. 

A single  young  specimen  of  a species  of  Caryophyllia  was  obtained.  C.  berteriana  is  apparently  the 
only  species  to  which  it  can  be  referred.  The  correctness  of  the  identification  is  not,  quite  positive, 
and  therefore  the  name  above  is  followed  by  a question  mark.  Locality  not  given. 

Genus  PARACYATHUS  Milne-Edwards  & Haime.  1848. 

Paracyathus  de  filippii  Duchassaing  & Michelotti.  PI.  i,  figs.  1,  la. 

1861.  Paracyathus  de  filippii,  Duchassaing  & Michelotti,  MCm.  Corail.  Ant.,  p.  60  (of  reprint),  pi.  ix,  tigs.  2,  3. 

1866.  Paracyathus  de  filippii,  Duchassaing  & Michelloti,  Sup.  M&m.  Corail.  Ant.,  p.  65  (of  reprint). 

1869.  Paracyathus  confertus,  Pourtales,  Bull.  Mus.  Comp.  Zool.,  vol.  I,  No.  7,  p.  134. 

1871.  Paracyathus  confertus,  Pourtales,  111.  Cat.  Mus.  Comp.  Zool.,  No.  IV,  p.  11,  pi.  vi,  figs.  11, 12.  13. 

1874.  Paracyathus  de  filippii,  Pourtales,  111.  Cat.  Mus.  Comp.  Zool.,  No.  vur,  p.  38. 

1878.  Paracyathus  confertus,  Studer,  Monatsber.  Akad.  Wissen.  Berlin  for  1877,  p.  628. 

1878.  Paracyathus  <lc  filippii,  Pourtales,  Bull.  Mus.  Comp.  Zool.,  vol.  v,  No.  9,  p.  200. 

1880.  Paracyathus  dr  filippii,  Pourtales.  Bull.  Mus.  Comp.  Zool.,  vol.  vi,  No.  1,  pp.  96,  105. 

1881.  Paracyathus  de  filippii,  Moseley,  Deep-Sea  Corals,  Challenger  Reports,  p.  144. 

Two  specimens  of  this  common  West  Indian  species  were  obtained  from  station  6062,  Mayaguez 
Harbor,  and  station  6075,  Boca  Prieta,  Point  Guaniquilla.  Both  are  young  and  neither  is  very  good. 
Bathymetric  occurrence,  8f  to  30  fathoms. 
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Genus  CYATHOCERAS  Moseley,  1881. 

Cyathoceras  portoricensis,  sp.  now  PI.  n,  flaw  1,  la,  1 b,  1 r. 

Corallum  attached  by  a fairly  large  base,  from  which  arises  a rather  long,  thick,  stout,  bent  pedicel. 
Cal  ice  elliptical  in  cross  section.  Greater  diameter  of  calice,  9.3  mm.;  lesser  diameter  of  calice,  7.5 
mm.;  height  of  corallum,  22.5  mm.;  greater  distance  across  area  of  attachment,  7.5  mm. 

There  is  no  distinguishable  epithecal  coat  on  the  outside  of  the  corallum.  Costas  correspond  to  all 
septa.  Near  the  calice  they  are  quite  prominent  and  show  three  different  sizes;  a few  millimeters 
below  the  calicular  margin  they  are  not  prominent,  being  represented  by  granulations  in  rows  very 
slightly  or  not  elevated.  The  cycles  of  costae  may  be  indistinct  or  those  corresponding  to  the  first  and 
second  cycles  of  septa  may  be  somewhat  larger  than  those  corresponding  to  the  third  and  fourth. 

There  are  four  cycles  of  septa,  in  six  systems.  The  members  of  the  first  and  second  cycles  project 
considerably  above  the  upper  margin  of  the  corallum  wall,  are  nearly  equal  in  size,  those  of  the  first 
cycle  being  slightly  larger,  and  extend  inward  to  the  columella.  The  members  of  the  third  cycle  are 
considerably  smaller,  and  those  of  the  fourth  cycle  are  very  small.  The  inner  margins  of  the  septa  of 
these  two  cycles  are  free,  i.  e.,  no  septal  groups  are  formed.  The  septal  margins  are  entire  or  micro- 
scopically dentate.  The  ornamentation  of  the  septal  faces  consists  of  fine,  more  or  less  elevated  strise, 
along  which  granulations  arc  arranged.  The  stria;  diverge  inwardly  and  outwardly  from  a vertical  line 
corresponding  in  position  with  the  wall.  The  striae  on  one  side  of  a septal  face  alternate  with  those 
on  the  opposite  side,  thus  giving  the  edge  of  the  septum  a transversely  zigzag  character.  The 
granulations  on  the  septal  faces  are  low,  and  besides  being  placed  along  the  striae  are  arranged  in 
curves  parallel  to  the  septal  margins.  The  inner  margins  of  the  septa  fall  perpendicularly  to  the 
bottom  of  the  calice.  There  are  no  pali.  No  endotheca  of  any  kind  was  observed,  but  the  base  of 
the  corallum  is  filled  up  solidly  with  internal  calcareous  deposit. 

The  calicular  fossa  is  deep  and  narrow.  The  columella,  which  jorojects  somewhat  in  the  bottom 
of  the  fossa,  is  well  developed,  is  compressed  elliptical  in  transverse  outline,  spongy,  and  apparently 
essential.  It  appears  to  be  made  up  of  several  twisted  ascending  trabeculae,  that  have  fused  one  to 
another  and  to  the  inner  ends  of  the  first  and  second  cycles  of  septa. 

From  station  6051,  off  entrance  to  San  Juan  Harbor,  Old  Fort  SW.  $ IV.,  1J-  miles.  Bathymetric 
occurrence,  43  fathoms;  bottom,  sand,  mud,  and  shells.  Type,  No.  19633,  U.  S.  Nat.  Mus. 

I have  been  unable  to  find  any  description  of  a cora,  corresponding  to  this  in  the  literature  on 
the  recent  deep-sea  corals,  and  therefore  propose  a specific  designation.  In  view  of  the  great  amount 
of  study  that  has  been  put  on  the  West  Indian  deep-sea  species  by  such  excellent  workers  as  Pourtales 
and  Moseley,  it  was  a surprise  to  find  a llew  species  in  the  Porto  Rican  collection. 

Moseley  proposed  the  genus  Cyathoceras  for  two  species:  C.  cornu,  from  off  the  mouth  of  Rio  de 
la  Plata,  600  fathoms,  and  off  Twofold  Bay,  New  South  Wales,  120  fathoms;  and  C.  rubescens,  off  the 
Ki  Islands,  129  fathoms.  He  remarks:  “This  genus  is  formed  to  receive  two  species  which  might 
be  placed  with  Desmophyllum  if  they  had  not  columellas  in  every  respect  resembling  those  of  the 
Caryophyllias.”  1 Before  the  specimen  above  described  was  cleaned  I thought  it  was  a Desmophyllum, 
and  before  I discovered  there  were  no  pali  I thought  it  was  a Caryophyllia.  The  present  species  is  so 
distinct  from  each  of  those  described  by  Moseley  that  there  is  no  need  to  point  out  specific  differences. 
It  resembles  more  closely  C.  rubescens  than  C.  cornu,  but  C.  rubescens  possesses  five  cycles  of  septa 
besides  other  differences. 

I do  not  feel  certain  that  Cyathoceras  is  entitled  to  hold  rank  as  a good  genus.  It  is  extremely 
close  to  Ceratotrochus,  as  represented  by  C.  duodecimcostatus  (Goldfuss) , the  difference  between  the  two 
genera  consisting  in  Ceratotrochus  having  a pointed  or  small  base,  whereas  Cyathoceras  possesses  a rather 
large  base.  Even  if  they  should  be  united,  they  may  for  the  present  be  kept  separate. 

Genus  DELTOCYATHUS  Milne-Edwards  & Haime,  1848. 

Deltocyathus  italicus  (Michelotti).  PI.  i,  rigs.  2,  2a.  (Copied  from  Lindstrom). 

One  dead,  worn  specimen  of  this  species  was  obtained.  It  is  the  variety  calcar  of  Pourtales, 
possessing  six  horns  corresponding  to  the  six  primary  septa.1 2 

From  station  6067,  Mayaguez  Harbor.  Bathymetric  occurrence,  97  to  120  fathoms. 

1 Deep-Sea  Corals,  Challenger  Reports,  Zool.,  vol.  n,  pt.  vii,  1881,  p.  156. 

2Pourtal6s,  Bull.  Mus.  Comp.  Zool.,  vol.  vi,  No.  4,  1880,  p.  102,  pi.  I,  fig,  5.  Moseley,  Deep-Sea  Corals,  Challenger 
Reports,  p.  145,  lower  two  figures,  “Stellate  variety  of  Pourtales.” 
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Family  0CULINID7E  Milne-Edwards  & Haime. 

Genus  OCULINA  Lamarck,  1816. 

Oculina  diffusa  Lamarck  ? var.  PL  i,  figs.  5,  5a. 

1816.  Oculina  diffusa,  Lamarck,  Hist.  Nat.  Anim.  s.  Vert.,  t..  ii,  p.  285. 

1880.  Oculina  diffusa,  PourtalOs,  Mem.  Mus.  Comp.  Zool.,  vol.  vn,  pi.  in,  figs.  10,  11,  12. 

A number  of  specimens  of  this  species  are  in  the  collection  from  stations  6097,  off  Humacao, 
village  of  Humagao;  6087,  off  Culebra,  Point  Mula  light- house;  6092,  off  Vieques  Island,  Culebritas 
light-house;  6093,  off  Culebra,  Culebritas  light-house.  Bathymetric  occurrence,  10  to  16  fathoms. 

These  specimens  differ  from  the  typical  diffusa  by  having  the  branches  more  attenuate  and  more 
slender;  one  branchlet  measures  2 cm.  between  bifurcations,  and  possesses  a diameter  of  oidy  3 mm. 
The  appearance  of  these  specimens  is  so  different  from  the  usual  diffusa  of  the  Florida  reefs  that  I at 
first,  thought  them  a distinct  species,  but  a study  of  the  splendid  suites  of  specimens  in  the  United 
States  National  Museum  has  caused  me  to  believe  that  they  may  be  only  varieties  of  the  same  thing. 
I doubt  very  much  if  Oculina  pallens  Ehrenberg  can  be  kept  separate,  in  spite  of  what  at  first-  appear 
important  differences.  This  suggestion  is  based  upon  studies  of  Ehrenberg’ s types  and  the  material  in 
the  United  States  National  Museum.  The  only  difference  between  the  Porto  Rican  specimens  and  0. 
pallens  consists  in  the  corallites  of  the  latter  being  not  so  prominent  as  those  of  the  former.  The  pali  of 
the  Porto  Rican  specimens  are  the  same  as  in  0.  pallens.  The  same  is  true  of  the  costse.  As  yet  I 
have  not  studied  sufficient  material  to  have  a definite  opinion  about  the  relations  of  the  species.  The 
data  preliminary  to  the  revision  of  all  the  West  India  species  of  Oculina  have  been  accumulated,  but 
an  opportunity  for  working  them  out  has  not  yet  come  to  hand. 

Family  STYE0PH0RID7E  Verrill. 

Genus  AXHELIA  Milne-Edwards  & Haime,  1849.  (-|-  MADRACIS  Milne-Edwards  & Haime.) 

Type  species:  Axhelia  myriaster  Milne-Edwards  & Haime. 

Type  species  of  Madracis:  Madracis  asperula  Milne-Edwarde  & Haime. 

1849.  Axhelia,  Milne-Edwards  & Haime,  Compt.  Rend.,  t.  xxix,  p.  69. 

1849.  Madracis,  Milne-Edwards  & Haime,  ibid.,  t.  xxix,  p.  70. 

1861.  Reussia,  Duchassaing  & Michelotti,  M6m.  Corall.  Ant.,  p.  63  (of  reprint). 

1871.  Pentalophora,  Saville-Kent,  Proc.  Zool.  Soc.  London  for  1871,  p.  283. 

1884.  Madracis , Duncan,  Jour.  Linn.  Soc.  Lond.,  vol.  xviii,  p.  45. 

1 am  unable  to  discover  any  criterional  differences  for  the  separation  of  Axhelia  (subsequently 
spelled  Axohelia)  from  Madracis.  Milne-Edwards  & Haime1  in  speaking  of  the  species  of  Madracis  state : 

“Elies  representent  dans  cette  division  aberrante  les  Axhelia,  de  la  familie  des  Oculinides,  ayant 
des  cloisons  et-  une  columelle  a pen  pres  semblables;  mais  leur  coenenchyme,  quoique  tres  dense,  est 
d’une  structure  differente,  et  les  chambres  des  polypierites  ne  tendent  pas  a se  remplir  par  l’envahisse- 
ment  du  tissu  mural.” 

The  only  tangible  difference  is,  in  Axhelia  the  visceral  chambers  fill  up  by  the  encroachment  of 
the  wall,  while  in  Madracis  “the  chambers  of  the  corallites  do  not  tend  to  become  filled  by  the 
invasion  of  the  mural  tissue,”  but  this  is  weakly  expressed.  In  young  calices  of  Axhelia  the  visceral 
chambers  are  open,  but  they  are  filled  in  older  calices.  The  figure  of  Madracis  asperula  given  by 
Milne-Edwards  & Haime  are  from  a young  specimen.'2 

Axhelia  asperula  ( Milne-Edwards. & Haime).  PI.  i,  fig.  4,  and  PI.  xvii,  fig.  2. 

1849.  Madracis  asperula,  Milne-Edwards  & Haime,  nom.  nud.,  Compt.  Rend.,  t.  xxix,  p.  70. 

1850.  Madracis  asperula,  Milne-Edwards  & Haime,  Ann.  Sci.  Nat.,  3ieme  s6r.,  Zool.,  t.  xm,  p.  100,  pi.  iv,  figs.  2,  2a. 

1857.  Madracis  asperula,  Milne-Edwards  & Haime,  Hist.  Nat.  Corail.,  t.  n,  p.  139. 

1871.  Madracis  asperula,  Pourtales,  111.  Cat.  Mus.  Comp.  Zool.,  No.  iv,  p.  27. 

1880.  Madracis  asperula,  PourtaEs,  Bull.  Mus.  Comp.  Zool.,  vol.  VI,  No.  4,  p.  108. 

Several  specimens  from  station  6087,  off  Culebra,  Point  Mula  light-house,  agree  with  both  the 
figures  and  the  description  given  by  Milne-Edwards  & Haime,  except  that  the  calices  are  smaller, 
slightly  less  than  1.5  mm.  in  diameter.  Bathymetric  occunence,  15^-  fathoms'. 


1 Ann.  Sci.  Nat.,  3Eme  s6r.,  t.  xm,  1850,  p.  100. 


- Ann.  Sci.  Nat.,  t.  sup.  eit.,  pi.  iv,  figs.  2,  2a. 
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Axhelia  mirabilis  (Duchassaing  & Michelotti).  PL  i,  fig.  3,  3a. 

1861.  Stylophora  mirabilis,  Duchassaing  & Michelotti,  Mfem.  Corall.  Ant.,  p.  62  (of  reprint),  pi.  ix,  figs.  6,  7. 

1874.  Axohelia  mirabilis,  Pourtales,  111.  Cat.  Mus.  Comp.  Zool.,  No.  vnr,  p.  41,  pi.  vm,  fig.  4. 

1880.  Axohelia  mirabilis,  PourtaRs,  Bull.  Mus.  Comp.  Zool.,  yol.  vi.  No.  4,  p.  107. 

A single  specimen  of  this  species  was  obtained  at  station  6051,  off  entrance  to  San  Juan  Harbor,  in 
43  fathoms  of  water. 

Pourtales  has  called  attention  to  the  specific  identity  of  Stylophora  mirabilis  Duchassaing  & Miche- 
lotti, Stylophora  dumetosa  Duchassaing,  and  what  he  had  previously  identified  as  Axohelia  myriaster 
Milne-Edwards  & Haime.  He  seemed  doubtful  concerning  his  own  Axohelia  schrammi.1  We  have 
good  suites  of  specimens  in  the  United  States  National  Museum,  so  I do  not  hesitate  to  include  Axohelia 
schrammi  also  in  the  synonymy  of  mirabilis.  I can  discover  no  criterional  characters  from  the 
description  or  figure  of  Ax.  myriaster  by  which  the  West  Indian  species  can  be  separated  from  it.  The 
branches  may  or  may  not  he  very  coalescent.  But  as  the  original  locality  for  myriaster  is  given  as  the 
East  Indies,  and  as  I have  not  studied  the  type,  I have  followed  Pourtales  in  giving  the  name  mirabilis 
to  this  West  Indian  species.  The  Axhelia  decactis  (Lyman)  is  a different  species.  Some  specimens 
in  the  United  States  National  Museum  from  off  Arrowsmith  Bank,  Yucatan,  130  to  167  fathoms,  Cat. 
No.  10279,  are  interesting  because  they  show  on  the  same  specimen  both  striate  and  echinulate  ccenen- 
chyma.  The  echinulations  may  be  tall  and  coarse,  or  delicate. 

The  principal  difference  between  the  specimens  here  referred  to  asperula  and  those  referred  to 
mirabilis  consists  in  the  branches  of  the  former  being  not  so  attenuate  as  those  of  the  latter  species. 


Family  EUSMILHLE  Verrill. 

Genus  MEANDRINA  Lamarck,  1801. 

Type  species:  Meandrina  pectinata  Lamarck  (='  Madrepora  mxandrites  Ellis  & Solander,  Nat.  Hist. 
Zooph.,  p.  161,  tab.  xlviii,  fig.  1). 

1801.  Meandrina,  Lamarck,  Syst.  Anim.  s.  Vert.,  p.  372. 

1815.  Pectinia  (pars),  Oken,  Lehrb.  Naturgesch.,  p.  68. 

1815.  Mxandira  (pars),  Oken,  op.  cit.,  p.  70,  pi.  n,  second  column,  bottom  fig.  (=  pi.  iv  a,  Esper,  reduced). 

1816.  Meandrina  (pars),  Lamarck,  Hist.  Nat,  Anim.  s.  Vert.,  t.  n,  p.  244. 

1846.  Ctenophyllia,  Dana,  Zooph.  Wilkes  Expl.  Exp.,  p.  169. 

1848.  Ctenophyllia,  Milne-Edwards  & Haime,  Ann.  Sci.  Nat,,  3Rme  s6r.,  Zool.,  t.  x,  p.  276. 

1851.  Pectinia,  Milne-Edwards  & Haime,  Arch.  Mus.  Hist.  Nat.,  t.  v,  p.  56. 

1857.  Pectinia,  Milne-Edwards  & Haime,  Hist,  Nat.  Corall.,  t.  n,  p.  206. 

1884.  Pectinia,  Duncan,  Jour.  Linn.  Soc.  London,  vol.  xvm,  p.  S6. 
non 

1820.  Meandrina,  Schweigger,  Handb.  Naturgesch.,  p.  420. 

1846.  Meandrina,  Dana,  Zooph.  Wilkes  Expl.  Exped.,  p.  252. 

1848.  Meandrina,  Milne-Edwards  & Haime,  Comptes  Rendus,  t.  xxvii,  p.  493. 

1857.  Meandrina,  Milne-Edwards  & Haime,  Hist.  Nat.  Corall.,  t.  ii,  p.  388.  Not  Mxandrina  of  subsequent  authors. 

This  name  Meandrina  has  had  a perplexing  and  exasperating  history.  When  Lamarck  proposed 
it,  he  included  only  one  species  in  the  genus,  referring  at  the  same  time  to  a figure  by  Ellis  & Solander; 
this  species  is  Meandrina  pectinata  of  Lamarck,  the  Madrepora  mxandrites  of  Linnaeus  and  of  Ellis  & 
Solander.  This  species  is  the  type  and  it  can  not  be  supplanted  by  any  other.  In  1815  Oken  proposed 
the  name  Pectinia,  for  a genus  in  which  he  included  two  species,  Meandrina  pectinata  and  Madrepora 
lactuca.  In  the  same  work  Oken  used  Mxandra,  which  was  defined  “Mundungen  als  Furchen 
vielfaltig  hin  und  hergewunden  wie  hirnwindungen,  unverzweigt,  in  Klumpen.” 2 He  included  in  the 
genus  M.  areola  ( =Manicina  areolata  (Linn.) ),  and  M.  mxandrites,  which  he  divides  into  two  varieties, 
(a)  Gemeines  Hirnkorall,  Matrepora  mxandrites  Pallas,  labyrinthiformis  Linn.  Blatter  gezahneit.  Das 
gewohnliche,  das  man  in  Kabinetten  antrifft.  ’ ’ This  is  partly  Diploria  labyrinthiformis,  but  quite  surely  a 
considerable  number  of  species  are  here  confused.  “(6)Irrgarten,  M.  labyrinthiformis  Pallas,  mxandrites 
Linn.;  Blatter  ungezahnelt.  Sehr  selten,  Amerika,  auch  im  Mittelmeer,”  u.  s.  w.  This  is  Meandrina 
mxandrites  (Linn.).  “Hieher  Matrepora  gyrosa,  dxdalea,  natans.” 


'Bull.  Mus.  Comp.  Zool.,  vol.  vi,  No.  4,  1880,  p.  107. 


2 Lehrb.  Naturg  , p.  70. 
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The  figure  given  by  Oken,  pi.  n,  second  column,  bottom  figure,  is  a copy,  somewhat  reduced,  of 
Esper’s  pi.  iv  a,  which  is  Madrepora  mxandrites  Linn.  = Meandrina  mxandrites  (Linn.).  I think  it 
best  to  consider  the  figured  species  as  the  type  of  the  genus.  This  would  make  Mxandra,  Oken  a 
synonym  of  Meandrina  Lamarck.  Lamarck  in  1816  included  nine  species  in  his  Meandrina , the  last 
one  being  the  Madrepora  filograna  of  Esper  ( =clivosa  of  Ellis  & Solander).  Dana’s  Ctenophyllia  covers 
precisely  the  same  ground  as  Lamarck’s  original  Meandrina,  In  1848  Milne- Edwards  & Haime,  in  the 
Ann.  Sci.  Nat-.,  t.  x,  use  Ctenophyllia,  for  Lamarck’s  original  Meandrina,  (following  Dana),  and  in  the 
Comptes  Rendus,  t.  xvii,  mak e filograna  the  type  of  Meandrina,  i.  e.,  they  ignored  the  Systeme  des 
Animaux  sans  Vertebres  of  1801,  and  selected  as  the  type  of  the  genus  the  last  species  referred  to 
the  genus  in  Lamarck’s  Histoire  Naturelle  des  Animaux  sans  Vertebres  of  1816.  In  1851,  in  their 
Polypiers  des  Terrains  Paleozoiques,  Pectinia  of  Oken  replaces  their  previous  Ctenophyllia;  the  same 
course  is  followed  in  the  Histoire  Naturelle  des  Coralliaries  in  1857. 

The  type  of  Meandrina  being  fi  xed,  we  can  make  disposition  of  the  other  names.  First,  as  to  Pectinia, 
Since  two  species  were  originally  included  in  the  genus  by  Oken,  one  of  them  must  be  the  type.  The 
species  pectinata  can  not  be  the  type,  because  it  was  already  the  type  of  Meandrina;  therefore  lactuca 
must  become  the  type  of  Pectinia,  and  Tridacophyllia  of  Milne-Edwards  & Haime  must  become  a 
synonym  of  Pectinia.  Mxandra  becomes  a synonym  of  Meandrina.  Ctenophyllia,  is  an  exact  synonym 
of  Meandrina.  A new  name  must  be  used  for  what  Milne-Edwards  & Haime  have  called  Mseandrina. 
The  name  Platygyra  of  Ehrenberg,1  which  has  not  been  used  by  subsequent  authors,  is  available. 
This  name  is  fully  discussed  later  in  considering  the  species  referable  to  it. 

These  changes  in  the  names  are  unfortunate,  but  they  can  scarcely  be  avoided.  They  may  be 
summarized  thus: 


Present  names. 

Name  used  by  Milne- 
Edwards  & Haime, 
1857. 

Pectinia. 

Tridacophyllia. 

Mseandrina. 

Pectinia 

Meandrina  maeandrites  (Linn.)?  Young.  PI.  in;  PI.  iv,  fig.  1. 

1758.  Madrepora  mxandrites,  Linnaeus,  Syst.  Nat.,  ed.  x,  p.  794. 

1766.  Madrepora  mxandrites,  Pallas  (as  applied  to  Seba,  t.  in,  pi.  cxi,  tig.  8),  Elench.  Zooph.,  p.  292. 

1766.  Madrepora  labyrinthica,  Pallas  (non-Linnaeus),  op.  cit.,  p.  297.  Synonymy  given  by  Pallas,  not  of  Madrepora 
mxandrites  Linnaeus. 

1797.  Madrepora  lamellosa,  Humphreys,  Mus.  Calonn.,  p.  66. 

1801.  Meandrina  pectinata,  Lamarck,  Syst.  Anim.  s.  Vert.,  p.  372. 

1815.  Pectinia  pectinata,  Oken,  Lehrb.  Naturgeseli.,  p.  68. 

1815.  Mxandra  labyrinthiformis,  b,  Oken,  op.  cit.,  p.  70. 

1834.  Manicina  pachyphylla,  Ehrenberg,  Cor.  Roth.  Meer.,  Abhandl.  K’gl.  Akad.  Wiss.  Berlin  for  1832,  p.  326. 

1846.  Ctenophyllia  meandrites,  Dana,  Zooph.  Wilkes  Expl.  Exp.,  p.  170,  pi.  xiv,  fig.  13. 

1846.  Ctenophyllia  quadrata.  Dana,  op.  cit.,  p.  170,  pi.  xiv,  tig.  14. 

1851.  Pectinia  mxandrites,  Milne-Edwards  & Haime,  Arch.  Mus.  Hist.  Nat.  Paris,  t.  v,  p.  57. 

1851.  Pectinia  quadrata.  Milne-Edwards  A Haime,  op.  sup.  cit.,  p.  57. 

1861.  Pectinia  disticha,  Duchassaing  & Michelotti,  Mem.  Corail.  Ant.,  p.  66  (of  reprint),  pi.  ix,  fig.  16. 

1861.  Pectinia  elegans,  Duchassaing  & Michelotti,  op.  sup.  cit.,  p.  66. 

1861.  Pectinia  caribcea,  Duchassaing  & Michelotti,  op.  jam  cit.,  p.  67. 

1890.  Manicina  areolata.  A.  Agassiz,  Bull.  Mus.  Comp.  Zool.,  vol.  xx,  No.  22,  pi.  nr.  Non  Manicina  areolata  (Linn.). 

Ctenophyllia  profunda  and  pachyphylla  Dana  (1848)  probably  should  be  included  in  the  above 
synonymy.  Twelve  species  of  Meandrina  ( Pectina  auct. ) have  been  described  or  named,  viz,  mxandrites 
by  Linnaeus;  lamellosa  by  Humphreys;  pectinata  by  Lamarck;  pachyphylla  by  Ehrenberg;  quadrata 
and  profunda  by  Dana;  brasiliensis,  danse,  and  sebse  by  Milne-Edwards  & Haime;  disticha,  elegans,  and 
caribcea  by  Duchassaing  & Michelotti.  My  study  of  the  synonymy  of  mxandrites  has  resulted  in  the 
identical  conclusion  of  Gregory,  except  that  I have  also  included  Dana’s  profunda  as  questionable. 


1 Corallenth.  Rothen  Meeres,  p.  323. 
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The  West  Indian  species  of  Meandrina  may  be  divided  into  two  sections,  typified  by  the  mode 
of  multiplication  of  the  valleys.  Milne-Ed  wards  & Haime  recognized  these  characters,  as  their 
descriptions  show,  but  they  did  not  give  them  the  importance  that  should  be  attached  to  them.  The 
valleys  in  the  mtvandrites  section  are  usually  arranged  in  a recognizably  radial  manner,  radiating 
outwardly  from  the  center  of  the  upper  surface  of  corallum  (the  valleys  may  be  irregularly  arranged). 
The  other  section  is  typified  by  M.  brasUienm.  In  transverse  outline  the  corallum  is  elliptical  and  there 
is  often  or  usually  a valley  zigzagging  along  the  longer  transverse  axis  or  parallel  to  it.  The  shorter 
valleys  run  perpendicularly  outward  from  the  longer  transverse  axis.  This  mode  of  growth  is  similar 
to  that  of  Manicina  areolata. 

The  granulations  on  the  faces  of  the  septa  and  the  septal  dentations  in  Meandrina  brasiliensis  are 
coarser  than  in  Meandrina  mxandrites.  These  differences  are  very  striking  when  the  specimens  are 
compared  side  by  side.  Pourtales  many  years  ago  called  attention  to  the  dentation  of  the  septal 
margins  of  “ Pectinia ” mseandrites.1  The  dentations  are  small  but  perfectly  distinct. 

The  following  species  are  included  in  Meandrina  meeandrites:  lamellosa  Humphreys;  pectinata  Lam. 
(an  exact  synonym);  pachyphylla  Ehrenberg  (also  an  exact  synonym,  the  type  was  examined  by  me 
in  the  Museum  fur  Naturkunde  at  Berlin) ; quadrata  Dana;  disticha,  elegans,  and  cariboo  Duchassaing 
& Michelloti.  The  types  of  Duchassaing  & Michellotti’s  species  were  studied  in  Turin.  Their 
Pectina  quadrata  and  P.  elegans  are  the  same  thing.  The  width  of  the  valleys  is  from  13  to  15  mm. 
The  specimen  called  P.  quadrata  often  has  the  walls  of  adjoining  series  separated,  or  there  may  be  a 
depression  along  the  summit  of  the  colline  Avhere  the  two  walls  come  together;  in  other  instances  the 
fusion  of  the  Avails  of  the  adjoining  series  is  complete.  In  P.  elegans  the  fusion  is  more  often  complete 
than  in  the  former.  I could  find  no  basis  for  even  varietal  separation.  The  disticha  and  cariboo  are 
the  same,  except  for  some  difference  in  the  shapes  of  the  colonies.  The  Aralleys  in  disticha  are  from  8 
to  9 mm.  Avide,  in  cariboo  8 to  10.  They  are  narrower  than  in  the  specimens  called  quadrata  and 
elegans.  A specimen  in  the  U.  S.  National  Museum,  from  Belize,  Honduras  (A.  E.  Morlan,  collector), 
has  A'alleys  7,  or  less,  to  15  mm.  Avide  and  8 or  9 mm.  deep.  Two  specimens,  also  in  the  U.  S.  National 
Museum,  from  the  Caloosahatchie  Pliocene  of  Florida,  show  about  the  same  variation.  C'tenophyllia 
profunda  Dana  is  placed  questionably  in  the  synonymy  of  meeandrites.  Dana’s  description  is  not 
sufficient  to  base  a positive  opinion  upon,  and  I have  not  seen  the  type. 

Pectinia  sebx  Milne-EdAvards  & Haime  seemed  to  be  based  upon  Seba’s  pi.  cvm,  figs.  3 and  5, 
and  Ellis  & Solander’s  pi.  li,  fig.  1 (Lamouroux,  Exp.  Meth.,  also  pi.  nr,  fig.  1).  All  of  these  figures 
appear  to  me  to  be  Colpophyllia  gyrosa. 

Pectinia  dance  (Milne-Ed wards  & Haime)  groups  with  their  brasiliensis.  The  salient  distinguish- 
ing features  are,  dame  possesses  an  epitheca;  the  costas  are  distinct  only  above  it,  where  they  project 
but  little.  The  costas  of  brasiliensis  consist  of  rows  of  tall,  distinct,  separated  granulations. 

The  result  of  the  study  of  the  species  of  Meandrina  is  to  recognize  in  the  Caribbean  and  Brazilian 
regions  two  species,  viz,  M.  meeandrites  and  M.  brasiliensis.  “Pectinia  sebx”  is  a doubtful  species,  as 
is  also  profunda  of  Dana.  The  locality  of  dame  is  unknown,  but  is  probably  from  the  Caribbean  Sea. 

Two  young  specimens  which  appear  to  be  M.  mxandrites  were  collected,  but  neither  shows  the 
typical  specific  characters.  The  larger  specimen  (pi.  in,  and  pi.  iv,  fig.  1)  is  79  mm.  long,  40  mm. 
wide,  and  36  mm.  high.  There  is  one  main  A'alley  parallel  to  the  greatest  length  of  the  specimen,  and 
subsidiary  valleys  are  forming  on  each  side.  The  form  resembles  that  of  Pectinia  dome  Milne-Ed  wards 
& Haime  Arery  closely.  (See  pi.  v.)  The  second  specimen  is  35  mm.  long,  16  mm.  wide,  and  22  mm. 
high.  It  is  a simple  coral,  with  one  straight  valley.  These  specimens  are  interesting,  as  they  show 
what  the  young  of  Meandrina  mxandrites  probably  is. 

Photographic  reproductions  of  the  type  of  Pectinia  dame  are  given,  pi.  Ar,  for  the  purpose  of 
comparison.  The  photographs  were  sent  through  the  kindness  of  Prof.  Edmond  Perrier  of  Paris.  I 
do  not  consider  the  Porto  Rican  specimens  to  be  the  same  species  as  Pectinia  dame,  because  the  formation 
of  subsidiary  valleys  begins  earlier  in  the  former,  and  the  costae  of  dome  show  small  spines  above  the 
epitheca  and  just  below  the  calieular  edge. 

From  station  6080,  off  St.  Thomas,  Sail  Rock;  station  6087,  off  Oulebra,  Point  Mula  light-house. 
Bathymetric  occurrence,  15}  to  20  fathoms. 


’111.  Cat.  Mas.  Comp.  Zool.,  No.  iv  (Mem.,  vol.  ii),  1871,  p.  68. 
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Family  ASTRANGIDJi  Verrill. 

Genus  CLADOCORA  Ehrenberg,  1834. 

Cladocora  arbuscula  (Le  Sueur).  PI.  n,  figs.  3,  3a. 

1820.  Caryophyllia  arbuscula,  Le  Sueur,  Mem.  Mus.  d’Hist.  Nat.,  Paris,  t.  vi,  p.  275,  pi.  xv,  fig.  2. 

1834.  Cladocora  csespitosa,  var.  |3,  microstoma,  p.  310,  and  Cladocora  candelabrum,  p.  311,  Ehrenberg,  Cor.  Roth.  Meer., 
Abhandl.  K’gl.  Akad.  Wiss.  Berlin  for  1832,  pp.  310,  311. 

1857.  Cladocora  arbuscula,  Milne-Edwards  & Haime,  Hist.  Nat.  Coral].,  t.  ii,  p.595. 

1861.  Cladocora  unipedalis,  Duchassaing  & Michelotti,  Mem.  Corall.  Ant.,  p.  79  (of  reprint),  pi.  x,  figs  5,6. 

1866.  Cladocora  parvistella,  Duchassaing  & Michelotti,  Suppl.  M5m.  Corall.  Ant.,  p.91  (of  reprint),  pl.x,  figs.  1,2. 

1880.  Cladocora  arbuscula,  Pourtales,  Mem.  Mus.  Comp.  Zool.,  vol.  vn,  pl.iu,  figs.  1-7. 

A large  number  of  specimens  of  this  species  was  collected  at  station  6087,  off  Culebra,  Point 
Mula  light-house,  in  15]  fathoms  of  water.  The  specimens  are  typical  and  show  no  noteworthy  varia- 
tions. A few  notes  on  the  synonymy  of  this  species  may  be  in  place.  Milne-Edwards  & Haime  (op. 
sup.  cit. ) have  placed  Ehrenberg’ s Cl.  csespitosa  var.  /i  and  bis  Cl.  candelabrum  in  the  synonymy  of 
arbuscula.  1 have  studied  Ehrenberg’ s types  in  the  Museum  fiir  Naturkunde  in  Berlin  and  verified 
the  reference  of  Milne-Edwards  & Haime.  The  original  specimens  of  three  species  of  Duchassaing  & 
Michelotti  were  studied  in  Turin.  Their  Cl.  arbuscula,  conferta  (Dana’s  species),  and  unipedalis  are 
the  same  species.  The  corallites  in  Cl.  conferta  are  more  crowded  than  is  usual.  The  Cl.  parvistella  is 
placed  in  the  synonymy  of  arbuscula  from  a study  of  their  description  and  figures.  The  type  was  not 
found  in  Turin.  The  only  character  at  all  diagnostic  given  in  the  description  is  “calycibus  * * * 

vix  tribus  millimetris  latis,”  and  that  is  the  usual  diameter  of  the  calices  in  arbuscula,  the  measure- 
ment given  by  Milne-Edwards  & Haime.  This  leaves  Cl.  parvistella  without  any  basis  for  specific 
recognition. 

Cladocora  debilis  Milne-Edwards  & Haime. 

1849.  Cladocora  debilis,  Milne-Edwards  & Haime,  Ann.  Sci.  Nat.,  3itime  s6r.,  Zool.,  t.  xi,  p.  308. 

1857.  Cladocora  debilis,  Milne-Edwards  & Haime,  Hist.  Nat.  Corall.,  t.  II,  p.  599. 

1871.  Cladocora  debilis,  PourtalOs,  111.  Cat.  Mus.  Comp.  Zool.,  No.  IV,  p.  30. 

One  specimen,  here  referred  to  this  species,  was  collected;  the  locality  is  not  given.  The  speci- 
men is  in  had  condition,  being  incrusted  by  Serpula  tubes  and  nullipores.  The  calices  are  of  about  the 
same  diameter  as  in  arbuscula,  but  are  much  shallower  and  the  pali  are  much  more  developed.  The 
species  is  undoubtedly  identical  with  specimens  in  the  U.  S.  National  Museum  labeled  Cladocora 
debilis  by  Dr.  Rathbun.  I can  not  feel  sure  that  this  species  is  really  distinct  from  Cl.  arbuscula. 
The  essential  differences  consist  in  the  calices  of  arbuscula  being  deeper  and  the  pali  much  less 
developed  than  in  debilis.  These  characters  are  subject  to  variation,  and  a more  extensive  study  may 
necessitate  the  mergence  of  the  two  forms.  Pourtales  has  suggested  that  what  he  has  identified  as 
Cl.  debilis  may  be  only  a deeper  water  variety  of  Cl.  arbuscula  (op.  sup.  cit. ) . 

The  other  species  of  Cladocora,  from  eastern  America  are:  Cladocora  patriarca  Pourtales,  Brazil; 
C.  pulchella  Milne-Edwards  & Haime,  West  Indies;  C.  johnsoni  Gane,  Pliocene  of  South  Carolina;  C. 
jamaicaensis  Vaughan,  Cretaceous  of  Jamaica.  The  Cladocora  conferta  (Dana)  is  a doubtful  species.  It 
possesses  more  septa  than  arbuscula. 

Genus  ASTRANGIA  Milne-Edwards  & Haime,  1848. 

Astrangia  solitaria  (Le  Sueur)?  variety  portoricensis,  var.  nov.  PI.  i,  figs.  6,  6a,  6b. 

1820.  Caryophyllia  solitaria,  Le  Sueur,  Mem.  Mus.  Hist.  Nat.  Paris,  t.  vi,  p.  274,  pi.  xv,  fig.  1. 

1861.  Astrangia  neglecta,  Duchassaing  & Michelotti,  Mem.  Corall.  Ant.,  p.  79  (of  reprint),  pi.  x,  figs.  3,  4. 

1861.  Astrangia  granulata,  Duchassaing  & Michelotti,  ibid.,  p.  79,  pi.  ix,  figs.  13, 14. 

1871.  Astrangia  solitaria,  Pourtales,  111.  Cat.  Mus.  Comp.  Zool.,  No.  iv,  p.  79. 

1880.  Astrangia  solitaria,  PourtalSs,  Mem.  Mus.  Comp.  Zool.,  vol.  vn,  No.  1,  pi.  XII,  figs.  8-12. 

The  two  specimens  representing  this  variety  are  so  different  from  the  usual  form  of  the  species 
that  I at  first  considered  it  a distinct  species  and  drew  up  the  diagnosis  accordingly.  A more  detailed 
comparison  lias  caused  me  to  think  that  it  may  be  only  an  aberrant  variety  of  A.  solitaria.  The  single 
corallite,  taken  as  the  type,  will  be  described,  and  then  a comparison  will  lie  made  with  the  other 
specimen.  This  corallite  is  turbinate,  14  mm.  tall;  the  greater  diameter  of  the  calice,  7 mm. ; lesser,  6.5. 
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Externally  ornamented  by  low,  flat,  equal,  densely  granulate  costte,  which  are  distinct  to  the  base; 
immediately  below  the  calicular  edge  the  costse  may  be  slightly  prominent.  There  are  3 complete 
cycles  of  septa,  and  a fourth  cycle  is  present  in  9 of  the  12  half  systems.  The  members  of  the  fourth 
cycle  fuse  to  the  sides  of  those  of  the  third,  and  the  members  of  the  third  fuse  to  those  of  the  second. 
The  first,  and  second  cycles  reach  the  columella.  None  of  the  septa^are  very  exsert.  The  members  of 
the  first  cycle  are  slightly  the  most  prominent;  those  of  the  second  not  quite  so  prominent  as  those 
of  the  first,  and  those  of  the  fourth  are  the  least  prominent.  The  margins  of  the  third  and  fourth 
cycles  are  dentate;  those  of  the  first  cycle  entire;  the  margins  of  all  members  of  the  second  cycle  are 
broken  off.  Pali  exist  before  all  septa,  except  those  of  the  last  cycle.  Each  one  consists  of  a more 
prominent,  erect,  somewhat  rounded  tooth,  with  other  similar  teeth  below,  which  are  scarcely  to  be 
distinguished  from  papillae  on  the  upper  surface  of  the  columella.  Columella,  weak,  spongy.  Calicular 
fossa,  deep,  narrow  at  the  bottom. 

From  Porto  Rico;  more  definite  locality  not  given. 

There  is  one  other  specimen  of  this  variety,  probably  a part  of  the  same  colony.  It  shows  no 
additional' characters  of  value  except  that  reproduction  may  be  by  lateral  gemmation. 

The  following  are  the  species  of  West  Indian  Astrangids: 

Phyllangia  americana  Mil ne-Ed wards  & Haime  ( Stellangia  reptans  Duch.  & Mich.  -f-  Astrangia 
phyllangoides  Duch.  & Mich.). 

Astrangia  solitaria  (Le  Sueur)  (-(-  Astrangia  neglecta  Duch.  & Mich.  Astrangia  granulatd  Duch, 
& Mich.) . 

Astrangia  astreiformis  Milne-Ed  wards  & Haime  (?  + Astrangia,  michelini  Milne- Ed  wards  & Haime ) . 
Astrangia  danse  L.  Agassiz,  from  the  northeastern  coast  of  the  United  States  is  very  close  to  this  species, 
but  there  are,  in  my  opinion,  sufficient  differences  to  keep  the  two  distinct. 

There  are  three  astrangids  found  on  the  Brazilian  reefs.  One  is  Phyllangia  americana-,  another 
may  be  only  a varietal  form  of  A.  solitaria,  but  probably  is  a distinct  species;  the  third  is  an  unde- 
scribed species,  which  I have  named  in  manuscript,  Astrangia  rathbuni. 

The  Tertiary  species  might  be  added  to  this  list:  Phyllangia  floridana  Gane.  Pliocene,  of  Oaloosa- 
hatchie,  Florida;  Astrangia  lineata  (Conrad)  and  ( Ccenangia ) bella,  (Conrad),  Chesapeake  Miocene,  of 
the  Southern  Atlantic  slope  of  the  United  States. 

The  Astrangia  ( Ccenangia ) marylandica  (Conrad) , of  Verrill  and  Gane,  is,  as,  Gane  has  intimated, 
the  young  of  Septastrea  sexradiata  (Lonsdale) . 

Astrangia  expansa  Vaughan,  Jacksonian,  Eocene.  A.  ludoviciana , Vaughan,  Jacksonian,  Eocene. 
A.  harrisi  Vaughan,  Jacksonian,  Eocene.  A.  wilcoxensis  Vaughan,  Midwayan,  Eocene. 

The  three  species  with  which  comparison  should  be  made  are  Phyllangia  floridana  Gane,  Astrangia 
lineata  (Conrad)  and  Astrangia  solitaria  (Le  Sueur).  The  corallites  of  Phyllangia  floridana  are  not 
so  tall,  possess  wider  bases,  the  costse  are  more  prominent,  and  the  margins  of  the  septa  of  the  first 
cycle  are  not  so  exsert.  The  pali  and  columella  are  the  same  in  both,  and  the  septal  dentations  seem 
to  be  of  the  same  character.  The  margins  of  the  septa  of  the  first  and  second  cycles  are  entire  in  Ph. 
floridana.  All  of  the  septa  of  Astrangia  lineata  possess  well-developed  truncated  dentations,  and  there 
are  no  differentiated  pali.  As  already  stated,  this  apparently  should  be  regarded  as  a variety  of  A. 
solitaria  (Le  Sueur). 

Pourtales1  says  of  .1.  solitaria,  “ All  the  septa  are  coarsely  and  bluntly  denticulated.”  All  of  the 
septa  may  be  denticulate,  or  the  margins  of  the  first  cycle  may  be  entire  or  faintly  erenate.  The 
actual  difference  of  var.  portoricensis  consists  in  the  larger  size  of  the  corallites  and  their  more 
distinctly  turbinate  shape. 

I have  three  fine  colonies  of  A.  solitaria  for  comparison,  one  from  Honduras  (W.  A.  Stanton,  col- 
lector), property  of  the  U.  S.  National  Museum,  and  two  loaned  me  by  Dr.  J.  E.  Duerden  and  collected 
by  him  in  Jamaica.  The  size  of  the  adult  corallites  is  quite  constant;  the  variation  in  diameter  in 
the  Honduran  specimen  being  between  4 and  5 mm.  The  tallest  corallite  in  the  Honduran  specimen 
is  about  8 mm.  The  usual  height  is  between  5 and  6 mm.  Duchassaing  & Michelotti’s  figure  of  A. 
neglecta,  (op.  sup.  cit.),  pi.  x,  figs.  3,  gives  a good  idea  of  the  general  appearance  of  the  species.  The 
characters  of  the  septal  margins  have  been  noted.  The  septa  of  the  third  and  fourth  cycles  are  finely 
dentate;  those  of  the  first  and  second  cycles  are  usually  bluntly  or  crenately  dentate.  Occasionally 
the  crenations  may  be  faint,  and  very  rarely  a septum  appears  to  possess  an  entire  margin. 


1 111.  Cat.  Mus.  Comp.  Zool.,  No.  IV,  p.  79. 
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Astrangia  astreiformis  Milne-Edwards  & Haime,  var.  PI.  n,  figs.  2,  2a,  2b. 

1850.  Astrangia  astreiformis,  Milne-Edwards  & Haime,  Ann.  Sci.  Nat.,  3i6mes6r.,  Zool.,  t.  xn,  p.  181. 

1857.  Astrangia  astrxiformis, -Milne-Edwards  & Haime,  Hist.  Nat.  Corall.,  t.  ii,  p.  614. 

There  is  one  specimen  in  the  collection  referred  to  this  species.  It  is  not  typical,  the  corallites 
are  not  soldered  one  to  another  tp  their  summits,  but  many  corallites  are  free  from  very  near  their 
bases.  There  are  distinct,  usually  equal,  costae  on  the  outer  free  part  of  the  corallites.  There  is  a 
fairly  good  suite  of  specimens  of  A.  astreiformis  in  the  United  States  National  Museum,  and  a careful 
comparison  has  been  made  with  them.  There  is  much  variation  within  a single  corallum  in  the  approxi- 
mation of  the  corallites,  and  very  often,  or  usually,  the  outside  of  the  free  oortion  of  a corallite  is 
distinctly  costate.  As  the  septa  and  columella  are  the  same  as  in  typical  astreiformis  and  the  specimen 
from  Porto  Rico,  and  as  the  other  features  are  so  variable,  I have  considered  them  specifically  identical. 

The  Astrangia  michelini  has  given  me  much  trouble.  The  figure  given  by  Milne-Edwards  & 
Haime1 2  suggests  great  similarity  to  this  specimen  from  Porto  Rico.  I have  not  seen  the  type  and  do 
not  know  where  it  is  from. 

From  station  6090,  off  Culebra,  Culebritas  light-house.  Bathymetric  occurrence,  16  fathoms. 

Family  ORBICELLID^E,  nom.  nov. 

Type  genus,  Orbicella  Dana. 

Salient  family  characters:  Calcareous  tissues  normally  imperforate,  except  in  the  columellar  region. 
Corallites  grouped  into  rounded,  gibbous,  or  digitiform  masses.  Septal  margins  dentate.  Reproduc- 
tion normally  by  gemmation  between  the  corallites,  occasional  abnormal  reproduction  by  fission. 

I have  shown  in  my  Eocene  and  Lower  Oligocene  Coral  Faunas  of  the  United  States 2 that  the  name 
A sire  a can  not  be  used  in  coral  nomenclature;  that  the  name  was  first  applied  to  a mollusk;  also,  if  the 
name  were  used  for  a genus  of  corals,  that  it  would  have  to  supplant  Siderastrea.  I have  therefore 
dropped  the  family  name  Astrseklie  altogether.  The  old  Astreid  corals  of  those  found  in  Porto  Rico  are 
distributed  in  four  families,  viz:  Eusmilidx  Verrill,  Aslrangidse  Verrill,  Orbicellidse  nom.  nov.,  and 
Favidse  Gregory.  The  reasons  for  proposing  the  latter  new  name  will  appear  later. 

Genus  ORBICELLA  Dana,  1846. 

1846.  Orbicella,  Dana,  Zooph.  Wilkes  Expl.  Exped.,  p.  205. 

1857.  Iieliastrsea,  Milne-Edwards  & Haime,  Hist.  Nat.  Corail.,  t.  n,  p.  456. 

Attention  has  several  times  been  called  to  the  fact  that  Dana  understood  by  Orbicella  what  Milne- 
Edwards  & Haime  meant  by  their  later  described  Jieliastnm ,3 

The  characterization  given  by  Dana  is  “Cells  nearly  circular,  more  or  less  prominent,  not 
subdividing,  or  rarely  so;  stars  with  distinct  limits  formed  by  the  coalescence  laterally  of  the  lamellae, 
and  therefore  cells  appearing  tubular  and  separated  by  interstices.”  From  his  characterization  and 
subsequent  treatment  of  the  species,  it  is  evident  that  Orbicella  radiata  or  annularis  is  regarded  as 
typical.  Dana  confused  some  other  genera  with  Orbicella,  similar  to  the  confusion  by  Milne-Edwards 
& Haime  of  other  genera  with  Heliastrxa;  the  meaning  of  the  respective  authors,  however,  is  clear, 
and  Dana’s  name,  because  of  priority,  must  replace  that  of  Milne-Edwards  & Haime. 

I have  seen  in  the  literature  on  corals  no  reference  to  the  genus  Favites  Link.1  He  defined  the 
genus  “Unformige,  kalkartige  Massen,  mit  oberflaehlichen  zerstreuten  sternformigen  blattrigen 
Oeffnungen”;  and  included  in  it  “ F.  astrinus,  Madrepora,  favites,  Linn.  Gmel.  Syst.  Nat.,  p.  3763,  Esper’s 
Pflanzenth.  Fortsetz.  1,  Madr.,  t.  44-46 — F.  cavernosas,  Linn.  Gmel.  Syst.  Nat.,  p.  3767,  Esp.  Fortsetz. 
I,  Madr.,  t.  37 — and  F.  pentagonus,  Esp.  Fortsetz.  I,  Madr.,  t.  39.”  Link’s  Favites  astrinus  includes  a 
species  of  Favia  ( Esper,  t.  xliv  ) and  species  of  Prionastrea.  Favites  cavernosus  is  Orbicella  cavernosa. 
Favites  pentagonus  in  a Goniastrea.  Four  genera  are  included  in  Favites.  The  name  Favia  was  first 
given  by  Oken  to  a species  not  included  in  Link’s  list,  but  it  applies  to  Madrepora  favosa  of  Esper 
(pi.  xliv);  Orbicella  Dana  takes  in  F.  cavernosa.  Fissdcella  Dana,  1846,  contains  a conglomeration  of 

'Ann.  Sci.  Nat.,  3i6mes6r.,  Zool.,  t.  x,  pi.  vii,  tig.  5. 

2 Mon.  U.  S.  Geol.  Surv.,  No.  xxxix,  pp.  154-155. 

Ponrtwlfis,  111.  Cat.  Comp.  Zool.,  No.  IV,  1871,  p.  76.  Verrill,  in  Dana’s  Corals  and  Coral  Islands,  1872,  p.  38S.  Quelch, 
Reef  Corals,  Challenger  Exp.,  1886,  p.  106.  Gregory,  Jour.  Geol.  Soc.  Lond.,  vol.  Li,  1895,  p.  270. 

< Beschreioung  der  Naturalien-Sammlung  der  Universitat  zu  Rostock,  3te  Abth.,  Rostock,  1807,  p.  162. 
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forms,  Fcwia,  Dichoccenia , Prionastrea,  etc.  The  name  in  my  opinion  should  be  discarded,  as  it  is  a sort 
of  renaming  of  Oken’s  Favia.  Milne-Ed wards  & Haime,  1848, 1 proposed  Goniastrea,  which  equals  a part 
of  Link’s  Favites,  and  proposed  at  the  same  time  Prionastrea,  which  takes  in  the  residue  of  Favites. 
Favites  should  be  used  instead  of  Goniastrea  or  Prionastrea.  Since  the  greater  portion  of  Madrepora 
favosa  of  Esper  is  Prionastrea,  as  this  is  the  first  name  in  the  list  of"  Link’s  species,  and  as  Prionastrea 
occurs  after  the  characterization  of  Goniastrea,  in  my  judgment  Favites  should  supplant  Prionastrea. 

Tubastree  de  Blain ville 2 was  not  given  a Latin  form  by  him,  and  was  not  used  Latinized  by  him 
in  any  combination,  so  it  does  not  have  to  be  considered  in  a discussion  of  synonymy. 

Orbicella  acropora  (Linn.),  var.  Pis.  vi  and  vn. 

1766.  Madrepora  acropora,  Linnaeus,  Syst.  Nat.,  ed.  xn,  p.  1276. 

1786.  Madrepora  annularis , Ellis  & Solander,  Nat.  Hist.  Zooph.,  p.  169,  pi.  liii,  iigs.  1,  2. 

1786.  Madrepora  faveolata , Ellis  & Solander,  op.  cit.,  p.  166,  pi.  liii,  figs.  5,  6. 

1797.  Madrepora  acropora,  Esper,  Fortsetz.  Pflanzenth.,  I,  p.  21,  tab.  xxxvni,  figs.  1,  2. 

1846.  Astrea  (Orbicella)  annularis.  Dana,  Zooph.  Wilkes  Expl.  Exped.,  p.  214,  pi.  x,  fig.  6. 

1857.  Iieliastrsea  annularis,  Milne-Edwards  A Haime,  Hist.  Nat.  Corail.,  t.  ii,  p.  473. 

1857.  Ileliastnva  acropora,  Milne-Edwards  & Haime,  op.  sup.  cit.,  p.  477. 

1861.  Heliastrxa  lamarcki,  Duehassaing  & Michelotti.  Mem.  Coral],  Ant.,  p.  76  (of  reprint).  Determined  by  examination  of 
the  specimens  of  Duehassaing  A Michelotti  in  Turin;  probably  not  Heliastrxa  lamarckana  Milne-Edwards  & 
Haime. 

1863.  PhyUocotnia  sculpta,  Duncan,  Quart.  Journ.  Geol.  Soc.  London,  vol.  xix,  p.  432. 

1863.  Phylloamia  limbata,  Duncan,  op.  sup.  cit.,  p.  433. 

1863.  Cypliastreea costata,  Duncan  (the  type  from  Barbuda),  op.  jam  cit.,  p.  443. 

1863.  Astreea bdrbademis,  Duncan,  op.  jam  cit.,  pp.  421  and  444,  pi.  xv,  figs.  6a,  66. 

1864.  Plcsiastrsea  ramca,  Duncan,  Quart.  Jour.  Geol.  Soc.  London,  vol.  xx,  p.  39. 

1880.  Orbicella  annularis,  PourtaRs,  Mem.  Mus.  Comp.  Zool.,  vol.  vu,  No.  1,  pi.  iv,  all  figs. 

1890.  Orbicella  annularis,  A.  Agassiz.  Bull.  Mus.  Comp.  Zool.,  vol.  xx,  No.  2,  p.  61,  pis.  I,  u. 

1895.  Orbicella  acropora,  Gregory,  Quart.  Journ.  Geol.  Soc.  London,  vol.  li,  p.  272. 

1895.  Oyphastrxa  costata,  Gregory,  op.  sup.  cit.,  p.  274. 

1895.  Echinopora franksi,  Gregory,  op.  jam  cit.,  p.  274,  pi.  xi,  figs.  2a,  26,  2c,  and  3. 

Gregory  has  published  notes  on  the  synonymy  of  this  species.3  He  bases  his  placing  of  annularis 
under  the  synonymy  of  acropora  upon  finding  in  some  calices  no  septa  corresponding  to  the  last  cycle 
of  costae,  while  in  other  systems  or  in  portions  of  other  sj'stems  the  septa  of  the  last  cycle  may  be  well 
developed,  i.  e.,  he  destroys  the  specific  distinction  established  by  Milne-Edwards  & Haime.  The 
figure  of  the  enlarged  corallites  given  by  Esper  (pi.  xxxvm)  shows  three  complete  cycles  of  septa 
and  costae,  and  from  his  description  and  figure  there  can  be  no  doubt  about  his  having  had  the  common 
small-celled  Orbicella  of  the  West  Indies,  and  that  it  is  the  same  as  the  Madrepora  annularis  of  Ellis  & 
Solander. 

H.  Stanley  Gardiner4  identified  a coral  from  Rotuma  Island  in  the  South  Pacific  as  Orbicella 
acropora  (Linnaeus);  he  adds  some  notes,  and  calls  attention  to  Esper’ s (Fortsetzungen)  pi.  xxxvm, 
fig.  2.  I have  not  seen  Gardiner’s  specimens  and  do  not  know  how  closely  they  resemble  those  from 
the  West  Indies,  but  we  do  know  that  Esper’ s specimens  came  from  the  West  Indies.  He  says 
concerning  his  specimens5  “Sie  kommen  von  den  siid lichen  amerikanischen  Meeren.”  We  can  be 
sure  that  what  is  here  called  Orbicella  acropora  is  what  Esper  called  Madrepora  acropora,  and  I suspect 
that  Gardiner’s  Orbicella  acropora  is  a different  species. 

The  remainder  of  the  synonymy  is  extremely  perplexing  because  of  the  insufficient  description 
of  the  species,  lack  of  figures,  or  that  the  types  are  lost  or  confused. 

Cyphmtrse a oblita  Duehassaing  & Michelotti.  The  specimen  so  labeled  in  Turin  is  a rounded-head 
possessing  the  general  aspect  of  Orbicella  acropora;  the  calices  are  small,  usually  2 mm.  in  diameter; 
the  septa  are  in  three  complete  cycles,  the  third  cycle  being  very  small;  the  costae  are  as  in  Orbi- 
cella acropora.  A specimen  labeled  Cyphastrsea  oblita  in  the  Museum  d’Histoire  Naturelle  at  Paris 
is  an  entirely  different  thing.  It  belongs  to  the  genus  Soienastrea  and  is  the  same  as  the  Hcliastrira 


'Comptes  Rendus  Acad.  Sci.,  t.  xxvii,  p.  495. 

2 Man.  Aetin.,  1834,  p.  368. 

3Quart.  Jour.  Geol.  Soc.  Lond.,  vol.  li,  1895,  p.  272. 
4Proceed.  Zool.  Soc.  Lond.  for  1899,  pt.  in,  p.  752. 

5 Op.  cit.,  p.  23. 
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abdita  D.  & M.,  which  is  not  a synonym  of  Orbicella  acropora,  as  Gregory  states  in  his  synonymy  of 
the  species. 

Cyphastrsea  costata  Duncan.  The  type  from  Barbuda  preserved  in  the  collection  of  the  Geological 
Society  of  London  is  a specimen  of  Orbicella  acropora.  Some  of  the  septa  are  cribriform  almost  to  the 
corallite  wall,  while  others  extend  as  solid  lamellae  far  into  the  corallite  cavity  joining  the  columella 
by  septal  processes;  in  fact,  the  columella  is  made  up  of  these  processes.  The  corallite  walls  are 
dense,  and  are  united  among  themselves  by  costa?  which  are  stout  and  correspond  to  all  cycles  of 
septa;  diameter  of  corallites  3 to  4 mm.,  usually  about  3.5.  Exotheca  well  developed;  the  dissepiments 
extend  straight  across  the  intercostal  spaces;  two  dissepiments  to  1.5  mm.  Distance  between  corallites 
1 to  2 mm.,  usually  only  about  1 mm.  Almost  any  corallite  of  Orbicella  acroptora  will  show  the  septal 
peculiarities  of  Duncan’s  Cyphastrsea  costata,  so  Duncan’s  species  is  the  exact  equivalent  of  the  former. 
A specimen,  also  in  the  Geological  Society  of  London,  from  Santo  Domingo,  seems  to  be  a Solenastrea,; 
the  corallites  are  joined  by  a vesicular  exotheca  and  differ  in  other  ways  from  Duncan’s  type.  The 
specimens  identified  by  Gregory  from  Barbados  as  Cyphastrsea  costata  are  Orbicella  acropora.  The 
material  studied  by  him  is  in  the  British  Museum. 

Orbicella  hyades  is,  according  to  Pourtales,1  probably  a Solenastrea.  The  Solenastrea  hyades  of 
Duchassaing  is  a Solenastrea,  as  an  examination  of  the  specimens  in  Turin  Museum  showed,  and  is  not 
a synonym  of  Orbicella,  acropora,  as  Gregory  makes  it.  I was  unable  to  find  the  type  of  Heliastrsea 
rotulosa  in  Turin,  and  as  the  work  of  Duchassaing  & Michelotti  is  throughout  so  poor,  the  species 
can  not  be  determined,  so  should  be  discarded  altogether.  Gregory  places  it  in  the  synonymy  of  Orb. 
acropora,  and  so  much  as  one  can  make  out  of  the  original  description  supports  his  reference. 

Some  of  the  specimens  of  this  species  instead  of  being  rounded  heads,  or  more  or  less  explanate, 
are  small  columns.  One  specimen  from  the  elevated  reefs  of  Curasao  (K.  Martin  collection)  is  about 
90  mm.  long  and  possesses  a maximum  diameter  of  25  mm.  Except  in  form,  there  is  nothing  abnormal. 
Plesiastrsea  ramea  Duncan,  from  Santo  Domingo,  is  absolutely  the  same  as  this  growth  form  of  Orbicella 
acropora.  I have  examined  the  type  in  the  collection  of  the  Geological  Society  of  London,  and  the 
officers  of  the  society  have  kindly  sent  a duplicate  to  the  IT.  S.  National  Museum.  Phylloccenia  lirnbata 
Duncan  is  the  same  as  the  Plesiastrsea  ramea  (type,  coll.  Geol.  Soc.  Lond.).  Phylloccenia  sculpta 
Duncan  (non  Michelin)  var.  tegula  Duncan,  also  from  Santo  Domingo,  is  an  explanate  form  of  Orbicella 
acropora.  Except  in  form,  it  possesses  no  distinguishing  characteristics,  size  of  corallites,  septa,  costae, 
columella,  exotheca,  and  endotheca  as  commonly  in  0.  acropora.  (Type,  coll.  Geol.  Soc.  Lond.; 
duplicate  in  U.  S.  National  Museum. ) Gregory’s  Echinopora  franksi  from  Barbados  is  only  a specimen 
of  the  same  species.  At  first  I thought  it  could  be  separated  from  0.  acropora  by  its  having  solid  walls, 
without  exotheca  between  the  corallites,  but  an  examination  of  the  splendid  suite  of  recent  specimens 
in  the  U.  S.  National  Museum  showed  this  to  be  only  an  individual  variation.  There  is  no  character 
by  which  it  can  be  separated  from  0.  acropora.  (Type  in  British  Museum;  duplicate  in  TJ-.  S.  National 
Museum. ) 

There  are  three  specimens  of  this  species  in  the  collection  from  Porto  Rico;  the  largest  is  a head 
about  33  cm.  high  and  27  cm.  in  diameter.  The  calices  are  larger  than  is  usual  in  the  species,  usually 
4 to  4.5  mm.  in  diameter,  and  the  septa  are  thinner  than  usual.  The  members  of  the  first  and  second 
cycles  have  very  exsert  margins. 

From  Mayaguez. 

Family  PAYI  Ib-F  Gregory. 

Type  genus,  Favia  Oken. 

Salient  family  features  the  same  as  in  the  Orbicellidse,  except  that  reproduction  is  by  fission  or 
septal  budding. 

A large  number  of  genera  belong  here,  e.  g.,  Goniastrea,  Prionastrea  ( =Favites  Link,  pro  parte), 
Platygyra,  Leptoria,  Stiboria,  Manicina,  etc. 

Verrill’s  Mxandrinidse ,2  in  my  opinion,  is  equal  to  Favidse.  It  has  been  shown  in  this  paper  that 
the  original  Meandrina  of  Lamarck  is  not  the  Mseandrina  of  Milne-Ed wards  & Haime,  Verrill,  Duncan, 
and  others;  therefore  the  family  name  must  be  changed. 

The  group  of  genera  represented  by  Lithophyllia  ( =Scolymia,  Haime,  the  older  name),  Isophyllia, 
Mussa,  etc.,  probably  should  be  grouped  in  another,  but  closely  related,  family,  or  in  a subfamily. 


i Mus.  Comp.  Zool.,  111.  Cat.  No.  iv,  1871,  p.  77. 

2Proc.  Essex  Inst.,  vol.  iv,  No.  ix,  1865,  p.  147. 
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Genus  FAVIA  Oken,  1815. 

Favia  frag-um  (Esper).  PI.  vra. 

1766.  Madrepora  ananas,  Pallas,  Elench.  Zooph.,  p.  321  (non-LinnEeus,  Syst.  Nat.,  ed.  x,  1758,  p.  797). 

1767.  Madrepora  ananas  (pars),  Linnaeus,  Syst.  Nat.,  ed.  xn,  t.  I,  p.  1275. 

1797.  Madrepora  fragum,  Esper,  Pflanzenth.,  Fortsetz,,  Th.  I,  p.  79,  pi.  lxiv,  figs.  1 and  2.  (Non  Madrepora  ananas,  Esper, 
Pflanzenth.,  pp.  126-131,  pi.  xix.) 

1815.  Favia  ananas  (pars),  Oken,  Lehrb.  Naturgesch.,  Bd.  I,  p.  67. 

1816.  Astrea  ananas,  Lamarck,  Hist.  Nat.  Anim.  s.  Vert,,  t.  ir,  p.  260. 

1834.  Favia  uva  (pars),  Ehrenberg,  Cor.  Roth.  Meer.,  Abhandl.  K’gl.  Akad.  Wiss.,  Berlin  for  1832,  p.  369. 

1847.  Parastrea  ananas,  Milne-Edwards  & Haime,  Comptes  Rendus,  t.  xxvm,  p.  495. 

1850.  Parastrea  fragum,  Milne-Edwards  & Haime,  Ann.  Sci.  Nat.,  3i6me  ser.,  Zool.,  t.  xii,  p.  173. 

1861.  Favia incerta,  Duchassaing  & Michelotti,  Mem.  Corall.  Ant.,  p.  75  (of  reprint),  pi.  x,  figs.  13,  14. 

1861.  Favia  coarctata,  Duchassaing  & Michelotti,  op.  sup.  cit. , p.  76,  pi.  x,  figs.  17,  18. 

1871.  Favia  ananas,  PourtaEs,  111.  Cat.  Mus.  Comp.  Zool.,  No.  iv,  p.  75. 

1895.  Favia  ananas,  Gregory,  Quart.  Jour.  Geol.  Soc.  Loud.,  vol.  LI,  p.  260. 

This  species  has  usually  been  known  by  the  name  Faria  ananas , the  specific  name  being  referred 
back  to  Pallas’s  Elenchus  Zoophytorum.  The  name  Madrepora . ananas  was  not  available  for  this 
species,  as  Linnaeus  had  already  applied  it  to  a palaeozoic  coral  from  Gothland,  now  known  as  Acenmlaria 
ananas.  Professor  Lindstrom  has  discussed  the  name  as  applied  to  the  fossil  species  in  his  “On  the 
Coral  liaBaltica  of  Linnaeus.”  1 After  Pallas  there  followed  great  confusion,  the  Baltic  fossil  and  the  West 
Indian  recent  species  bearing  the  same  name,  and  evidently  considered  by  authors  to  be  the  same 
thing.  In  the  meantime  Esper  proposed  the  name  Madrepora  fragum  for  the  West  Indian  species. 
Therefore  the  ananas  of  Linnaeus  must  be  restricted  to  the  fossil  species,  and  the  ananas  of  Pallas  must 
give  way  to  fragum  of  Esper.  The  confusion  of  ananas  is  still  greater  for  Esper,  although  he  renamed 
Pallas’s  ananas,  applied  the  same  name  to  a species  of  Dichoccenia  from  the  East  Indies,  now  known  as 
Dichoccenia  porcata.  The  Explanaria  ananas  of  Ehrenberg  is,  as  shown  by  an  examination  of  his 
material  in  the  Museum  fiir  Naturkunde  at  Berlin,  Dichoccenia  stoked. 

Esper’ s figures  and  the  description  of  fragum  are  very  good,  and  answer  perfectly  to  the  ordinary 
West  Indian  Favia.  A note  which  accompanies  the  figures  in  the  Museum  of  Comparative  Zoology’s 
copy,  and  which  presumably  was  made  by  Pourtales,  states,  “This  seems  to  be  what  we  have  labeled 
F.  ananas  throughout  the  collections.  ’ ’ 

I was  able  to  examine  the  types  of  Duchassaing  & Michelotti’s  Favia  incerta  and  Favia  coarctata 
in  Turin.  The  difference  between  the  three  may  be  tabulated  thus: 


Favia  incerta  D.  & M Wall  between  corallitesHot  thick;  calieular  margin  not  elevated. 

Favia  coarctataD.  & M Wall  between  corallites  not  thick:  calieular  margin  elevated. 

Favia  ananas  Lamarck Wall  between  corallites  thick;  calieular  margin  elevated. 


The  first  species  is  founded  on  a somewhat  worn  specimen.  Another  worn  specimen,  grouping 
with  incerta,  is  labeled  Favia  fragum.  The  series  of  six  specimens  possessed  by  Duchassaing  & Miche- 
lotti, had  they  studied  them  carefully,  should  have  shown  them  that  they  were  dealing  with  variations 
of  a single  species,  to  which  they  attached  four  different  names. 

There  is  in  the  U.  S.  National  Museum  a suite  of  over  80  recent  specimens  from  various  localities 
in  the  West  Indian  region.  Notes  on  the  variations  of  these  specimens  may  lie  of  interest  in  con- 
nection <with  the  synonymy  given  above.  First,  there  are  17  specimens  from  the  island  of  Curasao, 
collected  by  the  Albatross  expedition  in  1888.  The  specimens  are  all  small  encrusting,  usually  capuli- 
form  or  subhemispherical  masses.  The  greatest  distance  across  a colony  rarely  exceeds  45  mm.  The 
calices  are  subelliptical  or  are  deformed;  in  only  one  instance  did  I find  indications  of  two  calicinal 
centers  in  a series,  except  where  fission  is  in  progress.  Reproduction  is  by  septal  budding — fission. 
The  calices  are  divided  into  subequal  halves.  The  calices  are  not  very  long;  6.5  mm.  in  length  by 
4.5  in  breadth  is  large  for  one  in  which  there  is  no  evidence  of  the  beginning  of  division.  There  are 
calices,  almost  circular,  only  3 mm.  in  diameter.  The  thickness  of  the  walls  between  corallites  varies 
very  much,  from  merely  a separating  rim  to  2 mm.,  or  even  more.  The  elevation  of  the  calieular 
margin  also  shows  great  variation.  It  may  not  be  noticeably  elevated,  or  it  may  form  the  rim  of  a 
truncated  deformed  cone,  standing  a millimeter,  or  even  slightly  more,  above  the  depression  between 
adjoining  corallites.  The  septa  vary  between  three  complete  cycles  and  very  nearly  four  complete 
cycles;  common  numbers  are  from  thirty-six  to  a few  over  forty.  The  septal  cycles  are  not  distinctly 


'Ofvers.  K.  Svensk.  Vet.  Akad.,  Forhandl.,  Arg.  lii,  1895,  pp.  628,  629. 
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marked,  but  the  members  of  the  first  and  some  of  the  second  are  usually  larger  than  the  others.  The 
youngest  septa  are  much  smaller  than  the  bounding  older  ones.  The  amount  of  exsertness  and  the 
thickness  of  the  septa  are  variable,  but  the  septa  could  scarcely  ever  be  characterized  as  very  thin, 
although  they  sometimes  are  quite  thin.  The  septal  margins  are  irregularly  and  rather  jaggedly 
dentate,  and  bear  near  the  columella  an  irregular,  jagged,  paliform  tooth.  Costae  correspond  to  all 
septa  and  show  a variation  in  size  corresponding  to  that  of  the  septa;  they  are  rather  acute,  not  very 
or  only  fairly  prominent,  and  have  their  margins  pointedly  dentate,  the  dentations  on  the  costae  being 
more  regular  than  those  on  the  septa.  The  columella  is  rather  large,  very  spongy,  and  usually  forms 
a flatfish  bottom  to  the  fairly  deep  calice. 

From  east  of  Fort  Taylor,  Key  West  (Dr.  Edward  Palmer,  collector),  is  a lot  of  32  specimens. 
These  in  general  differ  from  the  Curagaoan  specimens  by  having  thinner  walls  between  the  corallites, 
1.5  mm.  being  about  the  average  thickness;  in  some  specimens  the  adjoining  calices  are  separated 
by  merely  a rim,  by  having  the  calicular  margins  not  or  scarcely  perceptibly  elevated,  and  by  having- 
very  often  narrow  corallites  with  a tendency  to  become  sinuous.  One  specimen  possesses  a calice 
6 mm.  long  and  less  than  2 mm.  wide.  The  intergradation  between  these  specimens  and  those 
from  Curasao  is  seen  to  be  perfect  when  some  specimens  from  Key  West  (collected  by  Hemphill)  ancl 
Tortugas  (collected  by  Palmer)  are  placed  between  them.  There  is  no  need  to  cite  more  specimens, 
except  one  from  St.  Thomas  (collected  by  the  Albatross  expedition).  This  specimen  would  be 
referred  to  Favia  incerta  D.  & M.  It  is  an  irregularly  capuliform  mass  with  a greater  diameter  of 
50  mm.,  a lesser  of  46,  and  a height  of  38.  It  has  the  general  appearance  of  the  ordinary  F.  fragum, 
except  that  over  the  whole  upper  surface  of  the  colony  the  walls  are  thin  and  simple.  Instances 
of  simple  walls  have  been  cited  before,  but  in  no  case  did  such  occur  over  the  whole  upper  surface  of 
the  specimen.  Around  the  edges  the  specimen  from  St.  Thomas  has  assumed  the  form  of  wall  usually 
found  in  F.  fragum,  so  that  if  one  had  a piece  broken  from  the  edge,  especially  at  one  particular  end, 
he  would  immediately  pronounce  it  F.  fragum. 

From  the  above  discussion  one  might  think  this  species  has  no  criterional  characters;  but  it  has, 
and  they  are  quite  definite.  They  are:  (1)  The  size  and  shape  of  the  colony;  (2)  the  size  and  shape 
of  the  calices;  (3)  the  number  of  the  septa;  (4)  the  septal  dentations,  the  pali,  and  the  character  of 
the  columella.  This  gives  a number  of  characters,  and  throws  over  only  the  basis  on  which  Duchas- 
saing  & Michelotti  attempted  to  differentiate  the  species. 

Yerrill  has  described  3 species  of  Favia  from  Hartt’s  Brazilian  collections.1  They  are  Favia 
leptophylla,  Favia  gravida,  and  Favia  conferta,  all  three  from  the  Abrolhos  Reefs.  We  have  in  the 
U.  S.  National  Museum,  from  Brazil,  29  specimens  of  this  group  of  Favia,  and  upon  them  and  Verrill’s 
original  description  I base  the  following  remarks.  The  features  by  which  the  species  would  be 
separated  among  themselves  are: 


F.  leptophylla Septa  24  to  30,  calices  circular  or  deformed,  about  0.25  inch  in  diameter. 

F.  gravida Margins  elevated  the  same  as  F.  leptophylla,  except  that  there  are  four  complete  cycles  of  septa. 

F.  conferta Possesses  narrow,  long  meandriform  calices,  usually  series,  with  several  calicinal  centers. 


There  are  no  specimens  of  F.  leptophylla,  in  the  IT.  S.  National  Museum.  The  other  two  species, 
in  my  mind,  grade  into  each  other,  showing  a variation  in  prominence  of  calicular  margins  and  thick- 
ness of  wall  between  adjoining  corallites  similar  to  what  has  been  described  for  F.  fragum.  The 
essential  specific  characters  are  (1)  the  number  of  septa,  usually  at  least  four  complete  cycles — i.  e., 
they  are  more  numerous  than  in  F.  fragum;  (2)  the  calices  are  nearly  alw'ays  larger,  or  at  least  longer, 
than  in  fragum,  and  may  be  so  long  and  sinuous  that  they  are  meandriform ; when  the  calicular 
margins  are  free  and  elevated,  they  rise  perpendicularly  from  the  common  surface  of  the  corallum; 
(3)  the  septal  dentations  seem  very  much  more  regular  than  in  F.  fragum.  There  are  points  of  resem- 
blance between  fragum  and  the  Brazilian  species,  but  the  two  seem  to  me  very  distinct.  I would 
suggest  that  of  Verrill’s  two  names,  gravida  and  conferta,  applied  to  the  Brazilian  species,  conferta  be 
suppressed  and  gravida  be  used  as  the  specific  designation. 

As  I have  seen  no  specimens  of  F.  leptophylla,  I can  express  no  opinion  upon  it. 

The  three  specimens  of  Favia  fragum  in  the  Porto  Rican  collection  present  no  special  characters 
worthy  of  note.  The  size  of  one  is,  greater  diameter,  26  mm.;  lesser,  24  mm.:  height,  18  mm.  Two 
specimens,  preserved  in  alcohol,  came  from  the  Playa  de  Ponce. 


1 Trans.  Conn.  Acad.  Sci.,  vol.  I,  1868,  pp.  353,  355. 
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Genus  MANICINA  Ehrenberg,  1834. 

Manicina  areolata  (Linn.).  PI.  iv,  figs.  2 and  3. 

1758.  Madrepora  areolata,  Linnseus,  Syst.  Nat.,  ed.  x,  p.  795. 

1789.  Madrepora  mxandrites  (pars),  Esper,  Pflanzenth.jp.  76  (bis  = 81)  -84,  pi.  iv,  non  iv  A. 

1815.  Mseandra  areola,  Oken,  Lehrb.  Naturgesch.,  Bd.  I,  p.  70. 

1816.  Mseandrina  areolata,  Lamarck,  Hist.  Nat.  Anim.  s.  Vert.,  t.  II,  p.  247. 

1834.  Manicina  liispida,  Ehrenberg,  Cor.  Roth.  Meer.,  Abhandl.  K’gl.  Akad.  Wiss.  Berlin  for  1832,  p.  327. 

1834.  Manicina  prserupta,  Ehrenberg,  op.  sup.  eit.,  p.  327. 

1834.  Manicina  manica,  Ehrenberg,  op.  sup.  cit.,  p.  327.  Non  Manicina  areolata  Ehrenberg  = TrachypliyUia  geoffroyi 
(Audouin),/i(ie  Milne-Edwards  & Haime. 

1849.  Manicina  valenciennesi,  Milne-Edwards  & Haime,  Ann.  Sci.  Nat.,  3i0me  s6r.,  Zool.,  t.  xi,  p.  287. 

1861.  Manicina  crispata,  Duehassaing  & Michelotti,  M6m.  Corall.  Ant.,  p.  74  (of  reprint),  species  of  Milne-Edwards  & Haime. 
1861.  Manicina  danai,  Duehassaing  & Michelotti,  op.  sup.  cit.,  p.  74,  species  of  Milne-Edwards  & Haime. 

1871.  Manicina  areolata,  Pourtalfes,  111.  Cat.  Mus.  Comp.  Zool.,  No.  iv,  p.  72. 

1880.  Manicina  areolata,  Pourtal&s,  Mem.  Mus.  Comp.  Zool.,  vol.  vil,  No.  1,  pi.  v.  figs.  1-22  (all  figs.),  and  pi.  vi,  figs.  1-7 
(all  figs.). 

1888.  Manicina  areolata,  Wilson,  Jour.  Morph.,  vol.  ii,  No.  2,  pp.  191-252,  pis.  i-vii. 

1895.  Manicina  areolata,  Gregory,  Quart.  Jour.  Geol.  Soc.  Lond.,  vol.  LI,  pp.  264-265. 

1895.  Manicina  pliocenica,  Gane,  Johns  Hopkins  Univ.  Circ.,  vol.  xv,  No.  121,  p.  10. 

1900.  Manicina  pliocenica,  Gane,  Proc.  U.  S.  Nat.  Mus.,  vol.  xxii,  pp.  192,193.  ✓ 

1900.  Manicina  areolata,  Vaughan,  Mon.  U.  S.  Geol.  Surv.,  No.  xxxix,  pp.  38-40  pi.  i,  figs.  2,3. 

The  types  of  Ehrenberg’s  species  were  studied  in  the  Museum  fur  Naturkunde,  in  Berlin,  and 
the  specimens  of  Duehassaing  & Michelotti  were  studied  in  Turin.  Gane’s  Manicina  pliocenica  is  placed 
in  the  synonymy  of  M.  areolata,  as  a result  of  comparison  of  his  type  material  with  recent  specimens  in 
the  U.  S.  National  Museum. 

From  Ensenada  Honda,  Mayaguez,  and  Aguadilla,  a single  specimen  from  each  place.  Those 
from  Mayaguez  and  Aguadilla  are  small  and  beach-worn.  The  one  from  Ensenada  Honda  is  good,  and 
was  preserved  in  alcohol.  Station  6079,  off  St.  Thomas,  Sail  Rock,  in  20  to  23  fathoms. 

Genus  PLATYGYRA  Ehrenberg,  1834. 

1815.  Mseandra  (pars),  Oken,  Lehrb.  Naturgesch.,  pp.  68  and  70. 

1816.  Meandrina  (pars),  Lamarck,  Hist.  Nat.  Anim.  s.  Vert.,  t.  ii,  p.  244. 

1834.  Mseandra  (pars)  ( + subgenus  Platygyra  (pars))  Ehrenberg,  Cor.  Roth.  Meer.,  Abhandl.  K’gl.  Akad.  Wiss.  Berlin  for 
1832,  p.  323. 

184S.  Meandrina  (pars),  Dana,  Zooph.  Wilkes  Expl.  Exped.,  p.  252. 

1848.  Meandrina  + Cseloria,  Milne-Edwards  & Haime,  Comptes  Rendus,  t.  xxvii,  p.  493. 

1857.  Mseandrina,  Milne-Edwards  & Haime,  Hist.  Nat.  Corail.,  t.  ii,  p.  388  -t- Cceloria,  ibid,  p.  411. 

1884.  Mseandrina,  Duncan,  Jour.  Linn.  Soc.  Loud., vol.  xvm,  p.  88. 

The  names  Meandrina  and  Mxandra  have  been  disposed  of.  The  name  Platygyra,  Ehrenberg 
remains  to  be  considered.  Ehrenberg  placed  the  following  species  in  the  subgenus  (as  recognized  by 
him),  viz:  labyrinthica,  including  the  varieties  a leptochila  and  (i  pachychila ; lamellina,  sp.  nov. ; 
cerebriformis  Lamarck,  including  the  varieties  a and  fi ; plirygia  Lamarck;  spatiosa , sp.  nov.  I made  a 
careful  study  of  most  of  the  original  specimens  referred  to  these  species  by  Ehrenberg. 

There  are  six  specimens  in  the  Museum  fur  Naturkunde,  in  Berlin,  bearing  the  name  Mseandra 
( Platygyra ) labyrinthica,  but  there  appear  to  be  four  distinct  species. 

1.  Specimens  Nos.  682,  683,  and  687  are  Cceloria  labyrinthiformis  of  Milne-Edwards  & Haime.1 

2.  Specimen  No.  668,  var.  pachychila  Ehr.  = Cceloria  forskselana  Milne-Edwards  & Haime.2 

3.  Specimen  No.  669.  No  locality  is  given.  UM.  filograna  Esp.”  is  written  on  the  label  below 
the  name  given  by  Ehrenberg.  The  corallum  is  a head  deformed  by  certain  parts  dying;  it  is  about 
160  mm.  high.  The  valleys  are  very  long  and  sinuous,  frequently  forming  sharp  angles  in  the  sinuos- 
ities. Wall  between  the  series  thin  and  acute  at  top,  thickening  below.  Depth  of  valleys  6.5  to  7 mm. 
Cross  section  of  colline  angular  above.  Septa,  12  to  15  cm.,  nearly  all  of  equal  size,  only  occasionally 
a small  or  rudimentary  one  between  a pair  of  large  ones;  they  do  not  project  much  above  the  wall 
between  the  valleys.  The  septal  dentations  are  subequal,  except  that  the  lowest  is  often  much  larger 
than  the  others.  The  columella  is  formed  of  septal  trabeculae  and  lobes;  it  is  very  often  of  a loose, 
spongy  texture.  This  is  not  filograna  Esper,  but  is  probably  viridis  Le  Sueur  ( =strigosa  Dana). 

4.  Specimen  No.  671,  bears  “ M.  grandilobata  M.  E.”  on  the  label  below  Ehrenherg’s  name. 
This  is  correct,  only  it  must  now  be  called  clivosa  of  Ellis  & Solander. 

I did  not  study  M.  Platygyra  lamellina. 


i Hist.  Nat.  Corall.,  t.  n,  p.  413. 


2d— E.  C.  B.  I960— 20 


-Hist.  Nat.  Corall.,. t.  ii,  p.  414. 
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M.  Platygyra  cerebriformis=Diploria  cerebriformis  (Lam.) , which  must  be  called  Diploma  laby,  inthi- 
formis  (Linn).1 

M.  Platygyra  phrygia  = Leptoria  phrygia,  fide  Milne-Edwards  & Haime. 

M.  Platygyra  spatiosa  = a synonym  of  Dendrogyra  cylindrus.  It  is  the  basal , portion  of  a large 
column. 

Ehrenberg  had  in  his  Platygyra  8 species  now  distributed  among  5 genera:  Mxandrina,  2 species 
(not  Meandrina  Lamarck  1801) ; Cxloria,  3 species;  Diplora,  1 species;  Leptoria,  1 species;  Dendrogyra, 
1 species.  The  name  Meandrina  can  not  he  applied  to  any  of  these  forms.  The  order  of  the  publication 
of  these  genera,  except  Meandrina,  is: 

Dendrogyra  Ehrenberg,  1834. 

Diploria  Milne-Edwards  & Haime  1848.2 
Leptoria  Milne-Edwards  & Haime  1848. 

Cxloria  Milne-Edwards  & Haime  1848. 

Ehrenberg  in  his  treatment  of  Platygyra  labyrinthica  makes  no  mention  of  the  West  Indian  forms, 
discussing  only  those  from  the  Bed  Sea;  therefore  if  we  follow  his  published  work,  the  former  must 
be  omitted.  The  name  Platygyra  must  be  used  instead  of  one  of  the  four  genera  above  noted.  Since 
Cxloria  comes  last  among  those  proposed  by  Milne-Edwards  & Haime,  I substitute  Platygyra  for 
Cxloria,  following  Dr.  Briiggemann,  who,  in  his  “ Corals  of  Rodriguez,”  3 shows  that  Platygyra  should 
take  the  place  of  Cxloria,  and  remarks  that  the  type  species  is  the  Madrepora  labyrinthica  from  the  Red 
Sea.  His  course,  in  my  opinion,  is  the  only  logical  one. 

Pourtales1  was  the  first  of  whom  I know  to  point  out  the  difficulty  or  impossibility  of  separating 
Cxloria  and  Mxandrina  (Milne-Edwards  & Haime).  Duncan  places  Cxloria  as  a subgenus  of  Mxan- 
drina .5  H.  Stanley  Gardiner  has  made  some  notes  on  the  relations  of  the  genera.6  I can  find  no 
tangible  differences  between  the  two,  the  columellar  characters  being  insufficient,  therefore  I merge 
Cxloria  and  Mxandrina  of  Milne-Edwards  & Haime  into  a single  genus  and  call  it  Platygyra  Ehrenberg. 
If  the  West  Indian  species  can  not  be  referred  to  Platygyra,  they  must  receive  a new  generic  designation. 

Platygyra  viridis  (Le  Sueur).  Pis.  ix,  x,  xi,  xii,  xixx. 

1786.  Madrepora  labyrinthica,  Ellis  & Solander,  Nat.  Hist.  Zooph.,  p.  160,  pi.  xlvi,  figs.  3,  4.  Non  Madrepora  labyrinthica. 
PaTas,  1766. 

1797.  Madrepora mxandntes,  var.,  Esper,  Pflanzenth.  Fortsetz.,  Th.  I,  p.  101,  pi.  lxxxvii  (fide  Milne-Edwards  & Haime). 
1820.  Meandrina  sinuosa?  Le  Sueur,  M6m.  Mus.  Hist.  Nat.  Paris,  t.  VI,  p.  278,  pi.  xv,  fig.  4;  + vars.  viridis,  p.  279,  pi.  xv, 
fig.  5;  appressa,  p.  280,  pi.  xv,  fig.  6;  rubra,  p.  280,  pi.  xv,  fig.  7;  vineola,  p.  280,  pi.  xv,  fig.  8.  Non  Madrepora 
sinuosa,  Ellis  & Solander,  1786,  nec  Meandrina  sinuosa , Quoy  & Gaimard,  1833. 

1820.  Meandrina  dedalea,  Le  Sueur,  op.  sup.  cit.,  p.  281,  pi.  xvi,  fig.  9. 

1820.  Meandrina  labyrinthica,  Le  Sueur,  op.  sup.  cit.,  p.  282,  pi.  xvi,  fig.  10. 

1834.  Mxandra  ( Platygyra ) labyrinthica  (pars) , Ehrenberg,  Cor.  Roth.  Meer.,  Abhandl.  K’gl.  Akad.  Wiss.  Berlin  for  1832,  p.  323. 
1846.  Meandrina  strigosa,  Dana,  Zooph.  Wilkes  Expl.  Exped.,  p.  257,  pi.  xiv,  figs.  4a,  45. 

1849.  Meandrina  heterogyra,  Milne-Edwards  & Haime,  Ann.  Sci.  Nat.,  3i6me  s&r.,  Zool.,  t.  xi,  p.  281. 

1849.  Meandrina  sinuosissima,  Milne-Edwards  & Haime,  op.  sup.  cit,.,  p.  281. 

1849.  Meandrina  serrata,  Milne-Edwards  & Haime,  op.  sup.  cit.,  p.  282. 

1849.  Meandrina  crassa,  Milne-Edwards  & Haime,  op.  sup.  cit. , p.  282. 

1861.  ? Leptoria  hieroglyphica,  Duchassaing  & Michelotti,  M6m.  Cor.  Ant.,  p.  75  (of  reprint). 

1861.  Leptoria  frag  ilis,  Duchassaing  & Michelotti,  op.  sup.  cit.,  p.  75. 

1880.  Mxandrina  strigosa,  Pourtalils,  Mem.  Mus.  Comp.  Zool.,  vol.  vli,  No.  1,  pi.  ix,  figs.  6-9. 

1880.  Mxandrina  labyrinthiformis,  Pourtales,  op.  sup.  cit.,  pi.  ix,  figs.  10-12. 

1886.  Mxandrina  strigosa,  Quelch,  Reef  Corals,  Challenger  Exp.,  pp.  10,92. 

1886.  Mxandrina  sinuosissima,  Quelch,  op.  sup.  cit.,  pp.  10,91. 

1886.  Mxandrina  labyrinthica,  Quelch,  op.  sup.  cit.,  pp.  10,12,91. 

1886.  Hlxandrina  sinuosa,  Quelch,  op.  sup.  cit.,  p.  12. 

1895.  Mxandrina  filograna,  Gregory,  Quart.  Jour.  Geol.  Soc.  London,  vol.  LI,  p.  265.  The  synonymy  includes  two  species, 
Platygyra  viridis  and  Platygyra  clivosa  (Ell.  & Sol.) 

1898.  Mxandrina  + filograna,  Vaughan,  Bull.  Mus.  Comp.  Zool.,  vol.  xxviii,  No.  5,  p.  275. 

1901.  Meandrina  labyrinthica  + Ctenophyllia , Whitfield,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  xiv,  pp.  221-222,  pis.  xxxi,  xxxn. 

In  the  preparation  of  the  above  synonymy  the  following  collections  have  been  studied:  The 
Ehrenberg  collection,  in  Berlin;  the  types  and  other  specimens  of  Duchassaing  & Michelotti,  in  Turin; 
the  types  of  the  four  species  of  Milne-Edwards  & Haime,  in  the  Museum  d’Histoire  Naturelle,  Paris; 

1 See  paper  on  “ Some  fossil  corals  from  the  elevated  reefs  4 111.  Cat.  Mus.  Comp.  Zool.,  No.  iv,  1871,  p.  73. 

of  Curapao,  Arube,  and  Bonaire,  pp.  45-48.  . 5 Jour.  Linn.  Soc.  Lond.,  vol.  xvin,  1884,  p.  89. 

2Comptes  Rendus,  t.  xxvii,  1848,  p.  493.  6Proc.  Zool.  Soc.  Lond.,  vol.  for  1898,  p.  740. 

3 Phil.  Trans.  Royal  Soc.,  vol.  clxviii,  1879,  p.  171. 


•Arranged  according  to  sequence  on  the  page. 
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Quelch’s  and  Gregory’s  original  specimens,  in  the  British  Museum  (Natural  History) ; and  the  excellent 
collection  of  the  United  States  National  Museum,  which  possesses  Dana’s  type  of  Meandrina  strigosa. 

The  first  available  name  for  this  species  is  viridis  of  Le  Sueur.  The  name  labyrinthica  of  Ellis  & 
Solander  can  not  be  used,  as  Pallas  had  applied  it  to  Madrepora  mxandrites  Linnaeus.  The  sinuosa  of 
Le  Sueur  is  a misidentification  of  the  Madrepora  sinuosa  of  Ellis  & Solander,  so  it  can  not  be  used. 
The  next  name  is  var.  viridis  of  Le  Sueur.  The  varietal  name  is  here  raised  to  specific  rank. 

There  are  over  20  specimens  of  the  Platygyra  viridis  group  in  the  U.  S.  National  Museum.  Before 
proceeding  to  a discussion  of  the  specimens  it  would  be  best  to  examine  Milne-Edwards  & Haime’s 
mode  of  classification  of  the  species  of  the  genus,  and  those  of  their  species  that  come  from  the  West 
Indies. 

Their  first  section  comprises. forms  with  “Le  polypier  formant  une  masse  fortement  gibbeuse  ou 
meme  lobee,”  which  comprises  M.  jilograna  (Esper)  and  M.  grandilobata  M.-E.  & H.  (to  which  should 
be  added  M.  clivosa  of  Ellis  & Solander,  sp. ).  The  second  division  has  “Le  polypier  formant  une 
masse  legerement  gibbeuse”  (here  is  placed  M.  superficial is) ; the  third  “Le  polypier  formant  une  masse 
simplement  convexe  sans  gibbosites,”  and  contains  M.  heterogyra,  M.  sinuosissirna,  M.  serrata,  and  M. 
crassa.  Mseandrina  valida  and  M.  mamr.iosa  Dana  are  placed  in  the  “ especea  douteuses,”  and  Meandrina 
strigosa  Dana  is  referred  to  Cceloria  as  a doubtful  species. 

To  tabulate  the  characters  which  separate  heterogyra,  sinuosissirna,  serrata,  and  crassa: 


31.  heterogyra Corallum  convex,  oblong;  12  to  14  septa  to  cm.,  usually  equal;  width  of  valleys,  6 mm.; 

depth,  4 or  5. 

31.  sinuosissirna The  points  of  difference  given  by  Milne-Edwards  & Haime  are  the  subspheroidal  form, 

the  septa  crowded  and  alternating  in  size,  narrow  above  and  enlarging  in  the 
interior  of  the  valleys.  Valleys  nearly  a centimeter  wide. 

31.  serrata Would  be  separated  from  preceding  by  having  valleys  7 mm.  wide  and  5 mm.  deep. 

31.  crassa Form  as  in  heterogyra , otherwise  resembling  sinuosissirna,  except  that  the  columella  is 

greatly  developed  and  valleys  are  7 mm.  wide  and  3 or  4 mm.  deep. 


Milne-Edwards  & Haime  have  based  their  division  of  these  forms  into  4 species  on  the  following 
characters:  (1)  The  corallum  being  elongate  or  subspheroidal;  (2)  the  septa  being  all  of  the  same  size 
or  alternately  larger  and  smaller;  (3)  the  collines  being  rounded  above  or  acute;  (4)  the  width  of  the 
valleys  ranging  between  6 mm.  and  1 cm.  in  width  and  3 to  5 mm.  in  depth.  Minor  importance  is 
laid  on  the  septal  dentations  and  the  development  of  the  columella.  I came  to  the  conclusion  that  we 
have  to  deal  with  a single  species  from  an  examination  of  the  Duchassaing-Michelotti  material  in 
Turin,  and  again  to  the  same  conclusion  from  a study  of  the  specimens  of  Milne-Edwards  & Haime  in 
Paris  and  the  specimens  in  the  British  Museum.  I shall  now  describe  in  detail  a single  specimen 
from  Belize,  Honduras  (collected  by  A.  E.  Morlan). 

The  specimen  is  about  23.5  cm.  long  by  19  cm.  wide  on  the  flattish  base,  and  approximately  10 
cm.  high;  i.  e.,  the  form  is  oblong.  On  one  end  the  valleys  are  extremely  sinuous,  while  on  the 
other  they  are  usually  parallel,  running  perpendicular  to  the  axis  of  elongation  of  the  colony,  and 
show  very  few  sinuosities.  The  width  of  the  valleys  varies  from  4.5  mm.  to  9 mm.;  i.  e.,  in  width  of 
valleys  this  specimen  takes  in  all  species.  The  depth  of  the  valleys  varies  from  2 mm.  to  6 mm. ; this 
specimen  shows  depths  of  valleys  both  lesser  and  greater  than  the  extremes  recorded  by  Milne- 
Edwards  & Haime  in  their  characterization  of  the  species.  The  walls  between  the  valleys  are  solid,  but 
may  vary  somewhat  in  thickness.  The  septa  probably  present  the  greatest  variation  of  any  element  of 
the  corallum.  For  long  distances  there  may  be  only  large  septa,  with  no  hint  of  smaller  septa  between 
them,  whereas  on  other  portions  of  the  surface  the  alternation  of  larger  and  smaller  is  perfectly 
regular.  A place  where  there  are  only  larger  septa  shows  twelve  to  the  centimeter  on  one  side  of  the 
colline  and  thirteen  on  the  other.  In  another  place,  where  there  is  fairly  regular  alternation  of  larger 
and  smaller,  there  are  fourteen  larger  and  thirteen  smaller  to  the  centimeter.  These  measurements 
cover  all  the  four  so-called  species.  The  septa  may  be  narrow  at  the  top,  sloping  downward  into  the 
bottom  of  the  valley,  thus  giving  the  colline  a triangular  profile,  or  they  may  arch  gently  over  the  top 
of  the  colline  and  have  their  inner  margins  fall  perpendicularly  to  the  top  of  the  paliform  lobe  at  the 
base.  The  paliform  lobes  may -be  entirely  suppressed  or  they  may  be  greatly  developed,  but  whenever 
the  inner  margins  of  the  septa  fall  perpendicularly  to  the  bottom  of  the  valley  the  paliform  lobes  are 
well  developed.  The  septal  dentations  are  usually  quite  regular,  and  are  like  the  teeth  of  a saw  ( “en 
scie”),  but  there  may  occasionally  be  slight  irregularities.  The  columella  varies  much.  It  may 
consist  of  weak,  spongy  calicinal  centers,  each  pair  connected  by  a septum,  representative  of  a lamellar 
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columella,  or  a spongy  columella  may  be  very  considerably  developed.  Endotheca  is  well  developed 
and  quite  vesicular;  the  dissepiments  are  thin. 

It  is  evident  that  this  one  specimen,  except  in  the  matter  of  form,  comprises  all  of  the  four  above- 
discussed  species.  Whether  a coral  head  is  spheroidally  rounded  above  or  somewhat  elongated  in  one 
direction  is  so  much  a matter  of  pure  chance,  depending  upon  the  object  to  which  it  is  attached,  etc., 
that  no  one  would  think  of  separating  species  on  that  basis. 

It  seems  to  me  that  Mxandrina  superficial is  of  Milne- Ed  wards  & Haime,  judging  from  the  specimen 

1 saw  in  Paris,  may  belong  here,  but  according  to  their  description  it  is  a synonym  of  M.  clivosa.  To 
what  species  it  should  be  referred  depends  upon  whether  the  surface  of  the  corallum  is  thrown  into 
lobes.  In  my  notes  on  the  Paris  specimens  I have  placed  it  in  the  synonymy  of  Mxandrina  strigosa, 
and  have  added  “septa  to  cm.  19,  all  of  the  same  size;  width  of  valleys,  4 to  6 mm.,  depth  only  about 

2 mm.;  columella,  lamellar,  interrupted,  surrounded  by  very  little  vesicular  tissue.”  However, 
superficial) e may  belong  under  clivosa  of  Ellis  & Solander. 

The  Leptoria  fragilis  of  Duchassaing  & Michelotti  is  the  same  as  Mxandrina  heterogyra,  and  falls 
into  the  synonymy  of  P.  viridis.  I am  not  positive  as  to  what  should  be  done  with  their  Leptoria 
hieroglyphica,  but  probably  it  also  should  be  placed  in  the  synonymy  of  viridis. 

The  Mxandrina  labyrinthiformis  and  Mxandrina  strigosa  figured  by  Pourtales  in  the  Florida  Reefs 
Corals 1 are  the  same  species.  The  labyrinthiformis  has  lower  collines  and  the  septa  are  more  broadly 
rounded  over  the  summits  of  the  collines,  while  in  strigosa  the  septa  have  a tendency  to  be  almost 
angular  where  they  cross  the  wall.  The  paliform  lobes  are  represented  as  being  fully  developed  in 
strigosa.  The  amount  of  variation  of  each  of  these  features  in  a single  corallum  has  already  been 
pointed  out. 

A few  notes  on  the  variation  of  some  other  specimens  should  be  added.  There  is  a specimen, 
the  labyrinthiformis  type,  from  Eastern  Dry  Rocks,  Florida  (collected  by  Palmer),  that  I thought 
could  be  kept  separate  from  the  other  specimens,  because  the  septal  dentations  are  not  saw-toothed 
(“en  scie”),  but  often  are  rather  long  spines,  or  they  may  even  be  forked.  We  possess  from  Ber- 
muda a single  specimen,  in  which  both  types  of  dentation  exist,  though  in  this  the  teeth  are  usually 
longer  than  in  the  majority  of  specimens,  but  it  is  not  abnormal  and  the  passage  to  the  usual  condition 
is  perfect. 

It  seems  scarcely  necessary  to  expand  these  notes  of  characters  and  variation  further.  Quelch 
has  made  extremely  interesting  remarks  in  his  report  on  the  Challenger  reef  corals  (pp.  91-94).  He 
recognizes  Mxandrina  labyrinthica,  Mxandrina  sinuosissima,  and  Mxandrina . strigosa,  with  the  remark  that 
sinuosissima  may  be  only  “a  very  thick  and  hard  triangular  walled  variety”  of  strigosa.  I go  further 
than  he  and  place  the  labyrinthica  or  labyrinthiformis  in  the  same  species,  but  three  usually  good 
varieties  may  be  recognized,  in  the  line  of  Quelch’ s separation  into  three  species. 

This  species  can  be  defined  only  in  terms  of  its  variation.  One  character  seems  absolutely  inva- 
riable, i.  e.,  the  form  of  the  upper  surface;  it  is  uniformly  rounded  and  never  thrown  into  gibbosities. 

There  is  one  large,  fine  specimen  in  the  collection  from  Mayaguez,  Porto  Rico.  Tt,  is  a uniformly 
rounded  head,  with  no  gibbosities,  35  cm.  high  and  52.5  cm.  in  diameter.  The  base  is  flatfish.  The 
valleys  are  very  long  and  usually  sinuous,  width  from  5 to  8 mm.,  usually  6 mm.  wide,  depth  4 mm. 
or  less.  The  collines  may  be  rounded  or  subacute,  wall  between  series  is  thick  or  thin  along  the 
summit,  compact  and  usually  stout.  The  number  of  septa  to  the  centimeter  is  variable;  a common 
scheme  is  about  1 4 large  septa,  with  a varying  number  of  smaller  ones.  In  one  instance  there  are  14 
large  and  13  small,  in  another  14  large  and  7 small,  in  another  17  large  and  no  small.  The  septal 
dentations  are  strong,  acute  saw-toothed,  and  fairly  regular.  The  paliform  lobes  are  well  developed. 
Columella  fairly  well  developed,  spongy,  sometimes  showing  a lamellar  element  along  the  middle. 


1 Mem.  Mus.  Comp.  Zool.,  vol.  vii,  No.  1,  1880. 
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Family  AGARIC! Verrill. 

Genus  SIDERASTREA  de  Blainville,  1830. 

The  synonymy  o£  this  genus  is  fully  considered  in  my  Eocene  and  Lower  Oligocene  Corals  of  the 
United  States.’ 

Siderastrea  radians  (Pallas).  PI.  xv;  pi.  xvi,  fig.  2. 

1766.  Madrepora  radians,  Pallas,  Elench.  Zooph.,  pp.  322-323. 

1767.  Madrepora  astroites,  Linnteus,  Syst.  Nat.,  ed.  xii,  p.  1276,  non  Pallas,  1766. 

1786.  Madrepora  galaxea,  Ellis  & Solander,  Nat.  Hist.  Zooph.,  p.  168,  pi.  xlviii,  tig.  7. 

1801.  Astrea  galaxea,  Lamarck,  Syst.  Anim.  s.  Vert,,  p.  371. 

1815.  Astraea  radians  seu  astroites,  Oken,  Lehrb.  Naturgesch.,  Bd.  1,  p.  65. 

1830.  Astrea  ( Siderastrea ) galaxea,  de  Blainville,  Diet.  Sci.  Nat.,  t.  lx,  p.  335. 

1834.  Astrx a astroites,  Ehrenberg,  Cor.  Roth.  Meer.,  Abhandl.  K’gl.  Akad.  Wiss.  Berlin  for  1832,  p.  319.  Non  Explanaria 
galaxea  Ehrenberg  = Cyphastrxa  savignyi  Milne-Ed wards  & Haime. 

1846.  Siderina galaxea,  Dana,  Zooph.  Wilkes  Expl.  Exped.,  p.  218,  pi.  x,  figs.  12,  126,  12c  (non  figs.  12a,  12d). 

1880.  Siderastrxa  galaxea,  Pourtales,  Mem.  Mus.  Comp.  Zool.,  vol.  vn,  pt.  1,  pi.  xi,  figs.  14-21,  pi.  xv,  figs.  1-12. 

1895.  Astrxa  radians,  Gregory,  Quart.  Jour.  Geol.  Soc.  Lond.,  vol  LI,  p.  277. 

Linnseus  described  a Madrepora  astroites  in  Systema  Naturae,  ed.  x,  p.  796,  but  the  description  is 
not  sufficient  for  even  approximate  identification.  The  only  reference  in  the  synonymy  that  I have 
been  able  to  verify  is  the  one  to  Sloane’s  Jamaica  (vol.  i,  p.  54,  pi.  xxi,  Lapis  astroites  s.  stellaris).  I can 
not  identify  this  figure.  When  Pallas’s  description  of  M.  radians  is  taken  together  with  Seba’s  figures 
(pi.  cxii,  figs.  12,  14,  17,  18),  one  can  be  reasonably  sure  of  the  identification  being  correct.  The 
Madrepora  astroites  of  the  twelfth  edition  of  Linnaeus  is  the  same  as  the  M.  radians  of  Pallas.  It 
apjiears  to  me  that  astroites  of  Linnaeus  must  be  dropped  altogether,  and  that  radians  of  Pallas  must  be 
adopted. 

There  is  one  excellent  specimen  of  this  species  in  the  collection  from  Mayaguez.  It  is  an 
explanate  mass,  subquadrangular  in  horizontal  outline;  the  greatest  distance  across  is  about  11  cm., 
lesser  about  10  cm.,  and  about  2 cm.  thick. 

Siderastrea  siderea  (Ellis  & Solander).  PI.  xiv,  fig.  1,  2;  pi.  xvi,  fig.  1. 

1786.  Madrepora  siderea,  Ellis  & Solander,  Nat.  Hist.  Zooph.,  p.  168,  pi.  xlix,  fig.  2. 

1816.  Astrea  siderea,  Lamarck,  Hist.  Nat.  Anim.  s.  Vert.,  t.  ii,  p.  267. 

1830.  Astrea  ( Siderastrea ) siderea,  de  Blainville,  Diet.  Sci.  Nat.,  t.  lx,  p.  335. 

1834.  Astrxa  tricophylla,  Ehrenberg,  Cor.  Roth.  Meer.,  Abhandl.  K’gl.  Akad.  Wiss.  Berlin  for  1832,  p.  319  (fide  Milne- 
Ed  wards  & Haime). 

1846.  Pavonia  siderea,  Dana,  Zooph.  Wilkes  Expl.  Exped.,  p.  331. 

1850.  Siderastrea  siderea,  Milne-Ed  wards  & Haime,  Ann.  Sci.  Nat..,  3ieme  s6r.,  Zool.,  t.  xn,  p.  141. 

1857.  Astrxa  siderea,  Milne-Edwards  & Haime,  Hist.  Nat.  Corall.,  t.  ii,  p.  509,  pi.  D7,  fig.  2. 

1863.  Siderastrxa  cremdata  var.  antillarum  Duncan,  Quart,  Jour.  Geol.  Soe.  London,  vol.  xix,  p.  435. 

1863.  Siderastrxa  grandis,  Duncan,  op.  sup.  cit.,  p.  441,  pi.  xvi,  figs.  5a,  5b. 

1871.  Siderastrxa  siderea,  PourtalSs,  111.  Cat.  Mus.  Comp.  Zool.,  No.  iv,  p.  81. 

1895.  Astrxa  siderea,  Gregory,  Quart.  Jour.  Geol.  Soe.  London,  vol.  Li,  p.  278. 

Gregory  places  Siderastrea  globosa  Milne-Edwards  & Haime  doubtfully  in  the  synonymy  of  this 
species.  From  the  original  description  of  the  species  I would  judge  that  it  is  not  a synonym  of 
S.  siderea.  Siderastrxa  slellata  of  Verrill,  from  Brazil,  is  a distinct  species,  and  does  not  belong  in  the 
synonymy  of  S.  siderea.  It  usually  possesses  four  complete  cycles  of  septa,  but  in  most  of  its  characters 
it  resembles  S.  radians  more  closely.  The  upper  portions  of  the  septa  are  flattened,  as  in  the  latter 
species.  The  calices  may  form  short  series,  sometimes  are  even  meandriform.  The  examination  of 
a large  suite  in  the  U.  S.  National  Museum  leads  me  to  the  conclusion  that  it  is  a valid  species. 

There  are  two  splendid  specimens  of  S.  siderea  in  the  Porto  Rican  collection.  The  larger  is  a head, 
possessing  a greater  diameter  of  about  20  cm.,  a lesser  of  about  14  cm.,  and  a height  of  15+  cm.  The 
specimen  grew  over  the  surface  of  a mass  of  the  same  species  and  the  thickness  of  this  mass  is  included 
in  the  measurement  of  the  thickness  of  the  specimen. 

Usually  the  leading  distinction  between  Siderastrxa  radians  and  Siderastrxa  siderea  is  considered 
to  be  that  the  latter  possesses  four  complete  cycles  of  septa,  whereas  the  former  has  the  fourth  cycle 

1 Mon.  U.  S.  Geol.  Sur.,  No.  xxxix,  1900,  p.  154.  See  also  “Some  fossil  corals  from  the  elevated  reefs  of  Curayao,  1 etc. 
Samml.  des  Geolog.  Reichs.  Mus.,  Leiden,  ser.  ii,  Bd,  it.  Heft  1,  Leiden,  1901,  pp.  60,  61. 
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incomplete.  This  distinction  is  especially  useful  when  only  specimens  for  sectioning  can  be  procured, 
such  as  those  from  elevated  coral  reefs.  But  there  are  other  differences  probably  more  important. 


S.  radians. 

S.  siderea. 

Upper  portion  of  the  septal  margins,  between 

Subacute. 

calices,  flat. 

Calices  deformed;  occasionally  subhexagonal  or 

Subhexagonal. 

rounded. 

Corallites,  diameters  3 mm.  by  2 or  2.5  mm.,  or 

Five  mm.  by  4 or  4.6,  occasionally  only  3 or  3.5 

even  smaller. 

mm.  in  diameter. 

Calicular  fossa,  septal  margins  perpendicular  to 

Septal  margins  slope  to  the  bottom  of  the  calic- 

horizontal  plane  through  bottom  of  calice. 

ular  fossa. 

Septa,  fourth  cycle  incomplete. 

Fourth  cycle  nearly  always  complete. 

Columella,  solid. 

Papillary. 

The  characters  that  first  strike  one’s  eye  are  the  relatively  smaller  calices  of  radians,  their 
more  deformed  outlines,  and  the  flatness  of  the  upper  portions  of  the  septal  margins  between  calices. 
Besides,  radians  seems  to  be  more  explanate  in  mode  of  growth  and  to  form  smaller  masses.  S.  siderea 
quite  often  forms  rather  large  heads. 

From  Culebra. 

Genus  AGARICIA  Lamarck,  1801.  ( -f-  TJNDARIA  -f-  MYCEDItTM,  Oken,  1815.) 

Agaricia  elephantotus  (Pallas).  PI.  xvii,  fig.  1. 

1776.  Madrepora  elephantotus,  Pallas,  Blench.  Zooph.,  p.  290. 

1786.  Madrepora  cucullata , Ellis  & Solander,  Nat.  Hist.  Zooph.,  p.  157,  pi.  xlii  (both  figures). 

1791.  Madrepora  cucullata,  Esper,  Pflanzenth.  Fortsetz.,  Th.  I,  p.  83,  pi.  I.xvn  (figs,  copied  from  Ellis  & Solander). 

1801.  Agaricia  cucullata , Lamarck,  Syst.  Anim.  s.  Vert.,  p.  373. 

1815.  Mycedium  elephantotus,  Oken,  Lehrb.  Naturgesch.,  Zool.,  Th.  I,  p.  69. 

1815.  Mycedium  cacullatum,  Oken,  op.  sup.  cit. , p.  69. 

1846.  Mycedia  cucullata,  Dana,  Zooph.  Wilkes  Expl.  Exped.,  p.  339. 

1851.  Mycedium  elephantotus,  Milne-Edwards  & Haime,  Ann.  Sci.  Nat.,  3ieme  ser.,  Zool.,  t.  xv,  p.  131. 

1860.  Mycedium  elephantotus,  Milne-Edwards  & Haime,  Hist.  Nat.  Corail.,  t.  in,  p.  74. 

Gregory  places  Mycedia  fragilis  Dana  in  the  synonymy  of  this  species,  but  so  far  as  my  observations 
go  the  two  are  distinct. 

One  young  specimen  in  the  collection  is  referred  to  this  species.  It  is  a thin  lamina;  the  greater 
distance  across  is  38  mm.,  and  the  lesser  26  mm.  The  parent  corallite  is  not  situated  centrally,  but 
near  one  edge,  on  the  lowest  part  of  the  lamina,  i.  e.,  it  is  sunken.  The  specimen  does  not  agree 
precisely  with  the  characterization  given  by  Milne-Edwards  & Haime.  In  one  calice  there  are  ten 
large,  exsert,  equal  septa;  in  each  of  three  loculi  between  pairs  of  these  larger  septa  are  three  septa, 
one  larger  septum  with  a smaller  septum  on  each  side;  in  each  of  the  remaining  seven  loculi  is  one 
small  septum.  The  total  number  of  septa  is  twenty-six.  The  larger  septa  are  prominent,  especially 
around  the  calicular  fossa.  This  specimen  agrees  with  the  figure  given  by  Ellis  & Solander. 

From  station  6090,  off  Culebra,  Culebritas  light-house.  Bathymetric  occurrence,  16  fathoms. 

Agaricia  sp.  Pis.  xvm,  xix. 

This  is  a unifacial  Agaricia,  exhibiting  features  similar  to  those  of  Madrepora,  undata  Ellis  & 
Solander,  Agaricia  agaricites  (Linnseus),  and  Agaricia  elephantotus  (Pallas).  My  opinion  is  that  it 
should  be  referred  to  A.  agaricites  and  probably  placed  in  var.  undata  of  Ellis  & Solander. 

The  following  is  the  description  of  Madrepora  undata: 

“Madrepora  foliacea  explanata  concatenata,  stellis  serialibus,  ambulacris  intra  Stellas  elevatis: 
carinis  rotundatis  crassis.  Tab.  40.  Corallium  latum,  planum,  elegantissimum,  album,  subt.us  subtilis- 
sime  striatum.  Stellae  oblongse:  centra  oblonga,  subsoluta,  elevata.  Ambulacra  extra  Stellas  depressa, 
planiuscula,  tandem  intra  seriem  stellarum  elevata  in  carinas  crassas  rotundatas.” 

In  the  largest  specimen  the  distance  between  caiicinal  centers  in  a series  is  usually  about  3 mm.; 
the  distance  from  the  top  of  a ridge  below  a series  to  the  top  of  a ridge  below  the  next  series  varies 
from  5 to  9 mm.  The  septa  and  septo-costae  are  usually  rather  regularly  alternately  larger  and  smaller, 
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around  a calicinal  center  from  10  to  20  larger  and  as  many  smaller,  but  the  larger  are  not  so  prominent 
as  in  A.  elephantotus.  The  edges  of  this  specimen  are  somewhat  reflected,  and  that  may  have  an 
influence  on  the  appearance  of  the  series. 

The  most  striking  differences  between  it  and  the  usual  Agaricia  agaricites  are:  The  distance 
between  collines  in  the  latter  is  usually  not  so  great,  from  4.5  mm.,  or  even  less,  to  about  6 mm.; 
the  summits  of  the  collines  in  A.  agaricites  are  usually  more  acute;  and  there  are  in  A.  agaricites , 
usually,  not  so  many  septa  to  the  calice,  about  13  large  and  as  many  small.  The  laminate  corallum 
of  A.  agaricites  is  usually  thicker. 

The  specimen  here  discussed  corresponds  well  to  Milne-Ed wards  & Haime’s  characterization  of 
Mycedium  elephantotus,  but  it  does  not  agree  with  the  characterization  by  Pallas  or  the  figure  given 
by  Ellis  & Solander. 

From  station  6090,  off  Culebra,  Culebritas  light-house.  Bathymetric  occurrence,  16  fathoms. 

Agaricia  cailleti  (Duchassaing  & Michelotti).  PL  xx. 

1866.  Mycedium  cailleti , Duchassaing  & Michelotti,  Sup.  M6m.  Coral],  Ant.,  p.  98  (of  reprint). 

1874.  Mycedium  cailleti,  Pourtales,  111.  Cat.  Mus.  Comp.  Zool.,  No.  Till,  p.  44,  pi.  ix,  figs.  1,  2. 

Gregory1  places  this  species  in  the  synonymy  of  .1.  elephantotus  with  the  remark  that  it  appears  to 
be  a deeper  water  variety  of  the  typical  A.  elephantotus.  The  suites  of  specimens  in  the  United  States 
National  Museum  do  not  show  intergradation;  therefore  I have  kept  the  two  forms  separate.  The 
distinguishing  feature  of  A.  cailleti  is,  the  fronds  are  dissected  and  the  divisions  are  crispate.  The 
calices  are  unifacial. 

From  station  6079,  off  St.  Thomas,  Sail  Rock.  There  are  seven  good  specimens  of  this  species  in 
the  collection.  Bathymetric  occurrence,  20  to  23  fathoms. 

Genus  BATHYACTIS  Moseley,  1881.2 

Bathyactis  symmetrica  (Pourtales).  PI.  i,  figs.  7,  7 a,  lb. 

1871.  Fwnr/ia  symmetrica,  Pourtales,  111.  Cat.  Mus.  Comp.  Zool.,  No.  iv,  p.  46,  pi.  vn,  figs.  5,  6. 

1881.  Bathyactis  symmetrica,  Moseley,  Deep  Sea  Corals,  Challenger  Reports,  pp.  186-190,  2 figs,  in  text,  pi.  x,  figs.  1-13  a. 

The  diameter  of  an  average-sized  specimen  is  8.8  mm.  The  base  is  imperforate,  horizontal,  with 
distinct  but  not  very  prominent  costas  corresponding  to  all  septa.  The  six  costae  of  the  first  cycle  are 
slightly  larger  than  those  of  the  second,  those  of  the  third  are  still  smaller,  and  those  of  the  fourth 
are  very  small.  The  members  of  the  first  and  second  are  prolonged  to  the  center  of  the  base.  The 
wall  is  thin  and  is  minutely  granulated,  even  between  the  costas.  The  septa  are  imperforate  in  six 
distinct  systems,  and  each  system  contains  four  cycles.  The  members  of  the  first  cycle  are  independent 
of  the  other  septa  and  join  directly  to  the  columella.  The  members  of  the  second  cycle  are  also 
prolonged  to  the  columella.  The  members  of  the  third  cycle  fuse  to  the  sides  of  those  of  the  second 
quite  near  the  columella,  and  those  of  the  fourth  fuse  to  the  sides  of  the  third  a little  nearer  the  wall 
than  the  columella.  Thus  there  is  a distinct  group  of  septa  between  each  pair  of  septa  of  the  first  cycle. 
The  septal  margins  are  spinosely  dentate,  the  dentations  somewhat  flattened  in  a plane  perpendicular  to 
the  septal  plane.  There  may  be  granulations  on  the  dentations.  The  fusion  of  the  septa  into  groups 
is  affected  by  synapticula,  but  the  svnapticula  are  not  confined  to  those  places.  They  are  fairly 
abundant. 

The  calicular  fossa  is  shallow.  There  is  a small,  weak,  insignificant  false  columella. 

Five  specimens  were  obtained  by  the  Fish  Commission,  all  in  very  good  condition. 

It  seems  to  me  that  Pourtales’ s Anthemipliyllia  patera,  whose  systematic  position  has  been  much 
debated,  probably  is  closely  related  to  this  species. 

From  station  6069,  Mayaguez  Harbor.  Bathymetric  occurrence,  223  to  231  fathoms. 


1 Quart.  Journ.  Geol.  Soc.  London,  vol.  i.i,  1895,  p.  281. 

2 After  this  paper  had  gone~to  press  it  was  discovered  that  Bathyactis  symmetrica  had  been  wrongly  designated 
“ Diaseris”  crispa.  Page  311  was  courteously  reprinted  by  the  Government  Printing  Office,  but  itwill  be  necessary  for  the 
reader- to  make  the  following  additional  corrections:  On  p.  290,  line  16,  for  Diaseris  read  Bathyactis;  p.  290,  line  17,  for 
“ D laser  is”  crispa  read  Bathyactis  symmetrica;  p.  291,  line  22  in  table,  for  Diaseris  crispa  Pourtales  read  Bathyactis  symmetrica 
( Pourtalis );  p.  319, under  pi.  r,  after  fig.  7,  7 a,  76;  for  Diaseris  crispa  Pourtales  read  Bathyactis  symmetrica  (Pourtales)',  pi.  I,  in 
legend  at  bottom,  for  “Diaseris”  read  Bathyactis. 
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Family  ISOPORIDtE,  nom.  nov. 

This  name  is  proposed  to  take  the  place  of  Madreporidx. 

Genus  ISOPORA  Studer,  1878. 

1758.  Millepora  (pars),  Linnseus,  Syst.  Nat.,  ed.  x,  p.  790. 

1766.  Madnporae  anemalx  (pars),  Pallas,  Elench.  Zooph.,  p.  279. 

1767.  Madrepora  (pars),  Linneeus,  Syst.  Nat.,  ed.  xn,  p.  1272. 

Also,  in  part,  of  Esper,  Pflanzenthiere;  Ellis  & Solander,  Natural  History  of  Zoophytes;  and  Lamarck,  Systeme  des 
Animaux  sans  Vertebres. 

1816.  Madrepora,  Lamarck,  Hist.  Nat.  Anim.  s.  Vert.,  t.  II,  p.  277. 

1834.  Heteropora,  Ehrenberg,  Cor.  Roth.  Meer.,  Abhandl.  IC’gl.  Akad.  VViss.  Berlin  for  1832,  p.  323  (non  de  Blainville). 

1878.  Isopora  (as  subgenus),  Studer,  Monatsber.  Akad.  Wiss.  Berlin  1878,  p.  535. 

1893.  Eumadrepora , Odontocyathus , Polystachys,  Lepidocyathus,  Isopora,  Tylopora,  Conocyathus,  Rliabdocyathus  (as subgenera) 
Brook,  Cat.  Genus  Madrepora,  p.  22. 

Brook  has  pointed  out  (op.  cit.,  p.  22)  that  none  of  the  species  at  present  called  Madrepora  were 
included  in  the  Linnsean  Madrepora.  The  Madrepora  muricata  was  placed  in  Millepora.  What  we  now 
call  Madrepora  was  subsequently  inserted  in  the  original  Linntean  genus,  and  later  the  inserted  part 
was  made  the  type  of  Madrepora,  when  it  was  subdivided.  This  is  against  all  rules  for  nomenclature. 
The  name  Madrepora  can  not  be  employed  as  by  Dana,  Milne-Edwards  & Haime,  and  later  authors. 
Heteropora  Ehrenberg  can  not  be  used,  because  de  Blainville  had  previously  applied  the  name  to  a 
genus  of  Bryozoa.  The  first  available  name  known  to  me  is  Isopora  Studer,  applied  in  a subgeneric 
sense.  I propose  here  to  elevate  it  to  generic  rank.  Studer  included  two  species  in  it- — Madrepora 
labrosa  and  Madrepora  securis,  both  of  Dana — designating  neither  one  as  a type. 

The  type  species  of  Madrepora,  must  be  selected  from  the  original  list  of  species  of  Linnaeus, 
but  I have  not  studied  the  generic  history  of  all  the  species  to  determine  the  one  to  which  the  name 
Madrepora  should  be  attached. 

Isopora  muricata  (Linnaeus).  Pis.  xxi-xxvii. 

1758.  Millepora  muricata  (pars),  Linnaeus,  Syst.  Nat.,  ed.  x,  p.  792. 

1767.  Madrepora  muricata  (pars),  Linnreus,  Syst.  Nat.,  ed.  xn,  p.  1279. 

1893.  Madrepora  muricata  (with  synonymy),  Brook,  Cat.  Gen.  Madrepora,  pp.  23-30. 

1895.  Madrepora  muricata , Gregory,  Quart.  Jour.  Geol.  Soc.  London,  vol.  LI,  pp.  281-282. 

After  having  examined  very  extensive  suites  of  specimens  of  this  species,  and  having  studied  the 
material  in  the  British  Museum  and  most  of  Duchassaing  & Michelotti’s  types  in  Turin,  I have  reached 
the  same  conclusion  as  Brook,  subsequently  reiterated  by  Gregory,  i.  e.,  at  present  we  know  only  one 
species  of  Madrepora  from  the  West  Indies,  and  this  may  conveniently  be  divided  into  three  formas  or 
varieties,  viz,  muricata  s.  s.  (cerdcornis,  "Lara.),  prolifer  a,  and  pahnata. 

I propose  here  to  supplement  what  Brook  has  said  on  the  early  history  of  the  nomenclature  of 
this  species. 

The  second  reference  given  by  Linnaeus  in  his  original  synonymy  of  Millepora  muricata 1 is  “Sloan 
jam.  i,  p.  51,  t.  18,  f.  3,  corallium  album  porosum  maximum  muricatum.”  The  full  title  of  the  work 
referred  to  is  “A  voyage  to  the  Islands  of  Madera,  Barbados,  Nieves,  S.  Christophers  and  Jamaica, 
with  the  natural  history  of  the  herbs  and  trees,  four-footed  beasts,  fishes,  birds,  insects,  reptiles,  etc., 
of  the  last  of  these  islands;  to  which  is  prefixed  an  introduction  wherein  is  an  account  of  the  inhab- 
itants, air,  water,  diseases,  trade,  etc.,  of  that  place,  with  some  relations  concerning  the  neighboring 
continent,  and  islands  of  America.  Illustrated  with  the  figures  of  the  things  described,  which  have 
not  been  heretofore  engraved;  in  large  copper  plates  as  big  as  the  life.  By  Hans  Sloane,  M.  D.,  in  two 
volumes.  London,  1709.”  This  old  book  possesses  a considerable  number  of  fairly  good  figures  of 
Jamaican  corals.  The  figure  to  which  Linnaeus  makes  reference,  pi.  18,  fig.  3,  is  the  typical  Madrepora 
cervicornis  of  Lamarck.  Pallas2  divides  the  species  into  three  varieties:  (a)  Varietas  ramosa,  under 
which  reference  is  made  to  Browne’s  Jamaica,  Sloane’ s Catalogus  Plantarum  Insulae  Jamaicse  (London, 
1891),  and  Sloane’ s Natural  History  of  Jamaica.  He  also  refers  to  Seba’s  Thesaurus.  I do  not  know 


i Syst.  Nat.,  ed.  x,  1756,  p.  792. 


2 Elench.  Zooph.,  1766,  pp.  327-331. 
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what  pi.  cvm,  fig.  6,  represents,  but  pi.  cxiv,  fig.  1,  is  the  common  cervicornis.  Knorr’s  (Delicise 
Naturae)  pi.  aii,  fig.  1,  also  referred  to  by  Pallas,  is  the  same.  Knorr’s  says,  “ Het  is  namentlyk  dit  eige 
zelve  Koraal  ’t  we'lk  by  Sloane  Jamaica,  Tali,  xvm,  fig.  3,  onder  den  Naam  van  Corallium  album  porosum 
muricatum  maximum  gevonden  wercl,  etc.”  (Op.  cit.,  p.  6.)  (/S)  Varietas  corymbosa.  Under  this, 

reference  is  made  to  Browne’s  Jamaica,  p.  391,  No.  6,  Madrepora  maxima  compressa,  palmata  and 
muricata.  Browne’s  states,  “ This  grows  the  largest  of  all  the  coralline  substances  found  about  Jamaica; 
it  is  met  with  in  large  single  masses  of  an  irregular  compressed  form,  which  spread  into  broad,  flat 
lobes  toward  the  top.”  (Op.  etloc.  cit.)  Browne  refers  to  pi.  18  of  Sloane’s  Nat.  Hist,  of  Jamaica, 
but  he  seems  to  me  to  mean  pi.  17,  fig.  3.  (y)  Reference  is  made  to  Sloane’s  Natural  History  of  Jamaica, 
vol.  i,  p.  58,  n.  5,  tab.  17,  fig.  3,  which  is  what  is  usually  denominated  Madrepora  palmata.  Pallas 
states  “Locus:  Mare  Americanum  & Indicum.” 

Linnaeus  in  Syst.  Nat.,  ed.  xn,  pp.  1279, 1280,  again  gives  references  showing  that  the  West  Indian 
forms  were  included  in  Millepora  muricata  now  transferred  to  Madrepora,  following  Pallas.  Ellis  & 
Solander  included  the  West  Indian  species  in  muricata.  Their  var.  « is  cervicornis  Lam.;  S has  for  a 
synonym  var.  /3  of  Pallas;  e is  the  y of  Pallas,  or  palmata  Lamarck.  Esper’s  Madrepora  muricata 1 was 
composed  of  several  species,  but  included  the  West  Indian  forms.  In  the  Museum  Calonnianum  1797, 
p.  68,  usually  credited  to  Humphreys,  the  name  muricata,  so  far  as  I know,  is  for  the  first  time  attached 
definitely  to  the  West  Indian  species.  Dana,  Milne-Edwards  & Haime,  and  subsequent  writers  on 
coi’als  until  Brook  have  not  used  the  name.  Brook  was  entirely  correct  in  his  use  of  the  name.  The 
form  hitherto  usually  called  cervicornis  should  be  the  typical  form  of  the  species.*  2 

Isopora  muricata  s.  s.  ( =cervicornis  Lamk. ).  PI.  xxi,  and  PI.  xxn,  fig.  2. 

Specimens  of  this  forma  are  abundant.  It  is  characterized  by  being  loosely  and  diffusely 
branched.  The  branches  are  often  very  long.  Pourtales  has  published  excellent  figures  in  Agassiz’s 
Florida  Coral  reefs.3 

Collected  off  Gallardo  Bank,  tang,  of  Morillos  de  Cabo  Rojo,  ESE.  | E.  9J  miles,  in  10  to  101 
fathoms  of  water. 

Isopora  muricata  forma  prolifera  Lamarck.  PI.  xxii,  fig.  1;  and  Pis.  xxm,  xxiv,  xxv. 

There  are  numerous  specimens  of  this  form.  It  differs  from  cervicornis  by  having  more  crowded 
branches,  which  often  show  indications  of  fusing  into  flabellate  fronds.  Culebra  is  one  of  the  locali- 
ties where  this  was  found.  The  specimens  represented  by  plates  xxm,  xxiv  and  xxv,  are  from  Dry 
Tortugas,  Florida  (Dr.  Edw.  Palmer,  collector), 

Isopora  muricata  forma  palmata  Lamarck.  Pis.  xxvi  and  xxvii. 

Fine  specimens  of  this  forma  were  found  at  both  Mayaguez  and  Culebra.  The  largest  measures 
91  by  55.5  cm.  across.  It  is  composed  of  several  large  fan-shaped  masses. 

It  seems  well  to  give  here  a somewhat  full  account  of  the  variations  of  Madrepora  muricata ,, 
and  this  can  not  be  better  introduced  than  by  a quotation  from  Brook’s4  discussion  of  forma  palmata. 

“The  majority  of  the  specimens  which  have  come  under  my  notice  do  not  suggest  a very  close 
affinity  to  the  arborescent  forms  prolifera  and  cervicornis,  and  for  some  time  I was  inclined  to  regard 
them  as  distinct.  Nevertheless  a number  of  intermediate  forms  occur,  chiefly  in  the  collection  of  the 
British  Museum,  which  appear  to  render  it  necessary  to  regard  all  as  varieties  of  one  species;  and 
there  appears  little  reason  to  doubt  that  the  ultimate  form  of  the  corallum,  whether  flabellate  or 
arborescent,  is  to  a great  extent  dependent  on  the  environment.  Tracing  the  frondose  and  vasiform 
specimens,  without  branchlets,  back  to  M.  prolifera,  the  first  step  is  seen  in  those  specimens  already 
referred  to,  in  which  the  course  of  the  branches  composing  the  fronds  is  indicated  by  grooves  in  the 
surface.  In  other  specimens  the  branches,  though  confluent,  are  well  marked  at  the  apex  of  the 
fronds,  and  an  increase  in  the  size  of  the  axial  corallites  is  generally  observable  in  such  specimens. 

iPSanzenth.  Fortsetz.,  pp.  45-59. 

2 J.  E.  Duerden  has  some  interesting  observations  on  the  polyps  of  this  species  in  Jour.  Inst.  Jam.,  vol.  n.  No.  6,  1899, 

pp.  621-622. 

3Mem.  Mus.  Oomp.  Zool.,  vol.  vn,  No.  1,  pi.  xvnr,  flgs.  1-9  (all  figs.),  fig.  1 represents  a typical  branch. 

4The  genus  Madrepora,  1893,  pp.  25,  26. 
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Next  in  the  series  come  two  Challenger  specimens  from  St.  Thomas,  which  show  the  characters  of 
M.  prolifira  so  unmistakably  that  they  were  referred  to  that  species  by  Quelch.  In  one  of  these  the 
branches  form  a complanate  but  not  solid  frond;  usually  from  2 to  5 branchlets  are  collected  together 
in  flattened  groups  and  fused  together  laterally;  they  vary  from  7 to  12  mm.  in  thickness,  including 
wall.  Radial" corallites  spreading  at  an  angle  of  about  45°,  tubular,  with  an  oblique  aperture,  or 
nariform,  rather  unequal,  1 to  3.5  mm.  long,  with  immersed  ones  between,  especially  in  the  line  of 
fusion.  The  other  specimen  has  stouter  and  less  confluent  branches,  with  radial  corallites  which,  in 
some  parts,  recall  the  condition  characteristic  of  M.  cervicornis.” 

I went  over  carefully,  in  the  British  Museum,  all  of  the  specimens  upon  which  Brook  based  his 
notes,  and  it  seemed  to  me  that  his  conclusion  was  correct.  I have  had  photographic  illustrations 
made  of  a number  of  specimens,  and  give  here  a resum6  of  the  features  exhibited  by  them. 

PI.  xxn,  fig.  2,  is  the  end  of  a branch,  20.5  cm.  long,  of  the  cervicornis  variety,  showing  several 
branchlets.  PI.  xxi  represents  a specimen,  37.5  cm.  high,  of  the  same  forma.  PI.  xxii,  fig.  1,  is  the 
end  of  a branch  of  the  prolifera  variety,  showing  some  branchlets  slightly  fused  one  to  another, 
PI.  xxiv  represents  another  specimen  of  prolifera , 39.5  cm.  high,  in  which  the  branches  and  branchlets 
are  somewhat  crowded  but  remain  separate.  Specimen,  pi.  xxiii,  also  ol  prolifera,  35.5  cm.  high,  has 
the  branches  crowded  and  frequently  fused  one  to  another  in  the  same  plane.  PI.  xxv  represents  still 
another  specimen  of  prolifera,  51.3  cm.  high,  in  which  there  is  still  greater  fusion.  As  the  illustra- 
tion is  only  about  one-half  natural  size,  it  does  not  show  the  fusion  so  forcibly  as  the  specimen  itself. 
PI.  xxvi  represents  a small  specimen  of  palmata,  greatest  length  23.2  cm.,  which  shows  the  courses 
of  the  small  branches  and  the  free  ends  of  branches  around  the  margin.  PI.  xxvii  represents  a young 
specimen  of  palmata,  breadth  14.8  cm.  Even  in  this  specimen  faint  indications  of  component,  fused 
branches  may  be  seen. 

These  plates,  together  with  the  quotation  from  Brook,  will  show  how  the  transformation  in 
form  takes  place.  Forma  cervicornis  ( muricata  s.  s.)  stands  at  one  extreme,  and  forma  palmata  stands 
at  the  other.  The  plates  published  by  Pourtales 1 form  an  interesting  series  for  comparison  in  this 
connection. 2 

Family  P0RITID7E  Dana. 

Genus  PORITES  Link,  1807. 

Porites  porites  (Pallas). 

1756.  Corallium,  poris  stellatis,  etc.,  Seba,  Thes.,  t.  in,  p.  202,  pl.cix,  fig.  11. 

1766.  Madrepora porites,  Pallas  (pars),  Elench.  Zooplr., p.324. 

1895.  Porites  clavaria,  Gregory,  Quart.  Jour.  Geol.  Soc.  London,  vol.Li,  p.282,  with  synonymy. 

The  reasons  for  the  use  of  the  specific  name  porites  probably  should  be  stated.  The  Madrepora 
porites  of  Pallas  was  not  applied  to  what  is  now  considered  a species  by  any  one,  but  would  apply  to 
any  Porites.  If  his  specific  name  is  to  be  retained  it  must  be  restricted  to  some  one  species  included  in 
the  original  group  of  species.  Milne-Ed  wards  & Haime3  place  “ Madrepora  porites  (pars)  Pallas”  in  the 
synonymy  of  Porites  clavaria  Lamarck,  and  also  place  “Corallium  poris  stellatis,  Seba,  Thes.  loc.  rer. 
nat.,  t.  in,  p.  202,  tab.  cix,  No.  11”  in  the  synonymy  of  the  same  species.  Pallas  in  his  synonymy  of 


1 Mem.  Mus.  Comp.  Zool.,  vol.  vn,  No.  1,  pis.  xvii-xix. 

2 Since  this  manuscript  was  prepared  Prof.  J.  W.  Gregory  has  published  a paper  entitled  “ On  the  W est-Indian  Species 
of  Madrepora”  (Ann.  and  Mag.  Nat.  Hist.,  7th  ser.,  vol.  Vi,  No.  31,  July  1900,  pp.  20-31),  in  which  he  concludes  that  the  three 
traditional  species  of  Madrepora  should  be  recognized,  considering  that  he  was  mistaken  in  the  opinion  expressed  in  his 
“Contributions  to  the  Palaeontology  and  Physical  Geography  of  the  West  Indies.”  From  the  evidence  presented  in  my 
own  discussion  of  the  subject,  I have  arrived  at  the  same  conclusion  as  Brook,  i.  e.,  it  seems  to  me  that  the  three  do  inter- 
grade. However,  I believe  in  the  retention  of  the  three  usually  recognized  forms  of  the  species.  Whether  these  three 
forms  should  be  called  species,  forms,  varieties,  or  subspecies  depends  upon  the  individual  definitions  of  these  words.  In 
my  opinion  the  proper  treatment  is  to  consider  all  of  these  forms  as  one  species,  because  of  intergradation,  and  that  as  the 
forms  are  usually  distinct  they  should  be  differentiated  and  designated  by  names  of  value  subordinate  to  that  of  the  name 
species.  On  the  other  hand,  if  the  existence  of  not  very  numerous  specimens  indicating  intergradation  is  not  considered 
sufficient  to  overthrow  a species,  the  three  form's  should  be  considered  species.  The  question  is  very  largely  one  of 
nomenclature.  Such  discussions  as  that  of  Gregory,  the  one  given  by  Duerden  in  the  Jour.  Jamaica  Institute,  vol,  ii, 
No.  6,  1899,  pp.  621,  622,  and  the  one  given  here  by  myself  aid  in  understanding  the  biology  of  these  forms,  no  matter 
by  what  nomenclature  they  are  designated.  Duerden  could  find  no  difference  in  the  polyps  of  the  three  forms. 

I have  recently  seen,  in  possession  of  a curio  vender  at  Palm  Beach,  Florida,  a collection  that  bridges  completely 
any  imaginable  gap  between  prolifera  and  palmata. 

3 Hist.  Nat.  Corail.,  t.  in,  I860,  p.  175. 
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Madrepora  porites  cites  this  same  reference  to  Seba.  I have,  therefore,  seized  upon  the  “ Cor  allium, 
poris  stellatis”  of  Seba  as  the  type  of  Porites  porites  (Pallas).  Seba  states  that  the  coral  is  found  on  the 
shores  of  Curasao. 

I have  recognized  only  one  species  of  branching  Porites  in  the  West  Indian  region,  considering 
all  specimens  that  show  intergradation  as  belonging  to  the  same  species.  Practically  the  same  con- 
clusion was  reached  by  Rathbun.1  Pourtales  states  ‘ 1 Porites  clavaria  an  1 furcata  are  * * * rather 
difficult  to  distinguish  by  any  constant  characters  derived  from  the  caliele,  as  they  vary  considerably 
in  the  same  specimen.”2 3  Gregory  (op.  et  loc.  sup.  cit. ) has  combined  what  were  divided  'nto  two 
species.  I find  the  treatment  accorded  the  species  by  Rathbun  excellent,  and  invite  especial  attention 
to  what  he  has  written  (sup.  cit.).  The  variation  of  this  species  is  enormous.  By  taking  individual 
colonies  or  isolated  specimens  from  separate  localities,  the  number  of  “species”  could  be  multiplied 
indefinitely.  PI.  xxix,  and  pi.  ii,  tig.  4,  represent  almost  the  extremes.  A considerable  number  of 
fairly  well  characterized  varieties  may  be  recognized.  I have  accordingly  divided  the  specimens  from 
Porto  Rico  into  three  “fo’rmse,”  and  have  illustrated  each  of  them. 

When  I employ  the  specific  designation  Porites  porites  (Pallas)  without  placing  the  name  of  a 
forma  or  variety  after,  it  will  apply  to  any  of  the  branching  Porites  from  the  West  Indian  region  with 
the  special  septal  arrangement  later  described.  Usually,  however,  the  particular  forma  of  the  species 
will  be  indicated. 

I had  hoped  to  find  in  the  U.  S.  National'  Museum  a specimen  of  Porites  from  Curasao  that  would 
be  practically  a duplicate  of  the  specimen  figured  by  Seba,  but  could  find  none,  though  there  are  some 
from  Florida.  We  have  from  Curacao  a specimen  that  agrees  fairly  well  with  Seba’s  figures,  except 
the  branches  are  more  crowded.  It  is  represented  on  pi.  xxviii  bv  illustrations  from  photographs. 
It  can  scarcely  be  referred  to  any  one  of  the  three  formse  recognized  in  the  Porto  Rican  collection,  but 
resembles  furcata  more  closely  than  it  does  clavaria.  The  calicular  structure  is  more  pronouncedly  of 
the  furcata  type.  There  are  either  five  or  six  pali,  but  without  taking  a precise  census  five  seems  to 
be  the  more  common  number.  Six  is  the  usual  number  on  the  lower  portion  of  the  living  part  of  the 
corallum,  while  five  is  the  usual  number  on  the  ends  of  the  branches.  The  calices  are  superficial 
except  near  and  on  the  ends  of  the  branches,  where  they  are  fairly  deep.  Twelve  seems  to  be  the 
constant  number  of  septa.  The  calices  show  a bilateral  symmetry.  At  one  end- of  the  plane  of  sym- 
metry is  a free  septum  joining  directly  the  “columellar  tangle”;8  at  the  other  is  a septum  with  a 
septum  on  each  side  of  it  and  bending  toward  it.  There  are  four  other  septa  on  each  side  of  the  plane 
of  symmetry.  They  are  fused  together  and  to  “the  columella  tangle”  in  pairs.  This  arrangement  is 
not  constant.  In  one  calice  there  are  two  groups  of  three  septa  each  and  three  groups  of  two  septa 
each,  without  apparent  bilateral  symmetry,  but  this  arrangement  can  be  easily  derived  from  the  usual 
condition  by  the  solitary  directive  septum  joining  to  an  adjacent  pair  of  septa.  This  would  make  the 
asymmetry  apparent  but  not  real.  There  is  a palus  before  each  group  of  septa,  and  often  there  is 
also  a palus  before  the  solitary  directive.  The  columella  shows  three  conditions — the  columellar  axis 
,may  be  open,  there  may  be  a spongy  columella,  or  the  columella  may  be  terminated  above  by  a 
tubercle.  The  wall  is  wide  and  flattish  on  the  older  portions  of  the  colony  and  thin  and  acute  on  the 
younger  portions  on  the  ends  of  the  branches.  The  usual  diameter  of  the  calices  is  1.5  to  2 mm. 

This  specimen  has  been  described  in  considerable  detail,  because  it  may  be  regarded  as  something 
like  a type  of  the  species — it  is  a topotype. 

The  calicular  structure  of  this  Curagaoan  specimen  and  that  of  the  three  formse  subsequently 
recognized  show  the  same  range  in  variation,  i.  e.,  number  and  arrangement  of  septa,  characteristics 
of  pali,  and  character  of  columella.  Usually  forma  clavaria  has  the  columella  terminated  above  by  a 
tubercle,  but  not  always;  in  forma  furcata  there  may  or  may  not  be  a columellar  tubercle;  the  same  is 
true  of  forma  divaricata.  These  notes  on  variation  are  based  not  upon  comparing  different  specimens 
but  upon  comparing  the  calices  of  the  same  specimen. 

The  description  of  the  calicular  structure  will  not  be  repeated  in  discussing  the  formae.4 * * * 

’Cat.  Politicise,  Proc.  U.  S.  Nat.  Mus.,vol.  x,  1887,  pp. 356-357. 

-Til.  Cat.  Mus.  Comp.  Zool.,  No.  iv,  1871,  p.85. 

3 This  expression  is  borrowed  from  Bernard. 

4 Two  interesting  papers  on  the  arrangement  and  development  of  septa  in  Porites  should  be  cited:  H.  M.  Bernard, 

“On  the  Structure  of  Porites,  with  Preliminary  Notes  on  the  Soft  Parts,”  Journ.  Linn.  Soc.  Lond..  vol.  xxvii,  1900,  pp. 

487-503,  pi.  35  (fig.  5,  p.  492,  gives  a diagram  that  applies  to  the  septal  arrangement  of  Porites  porites) : J.  E.  Duerden,  “Order 

of  Appearance  of  the  Mesenteries  and  Septa  in  Madreporaria,”  Johns  Hopkins  Univ.  Lire.,  vol.  xix,  No.  146,  June,  1900, 

pp.  47-53. 
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Gregory  has  omitted  the  names  of  three  species  that  should  be  placed  in  this  synonymy.  Forties 
polymorphus  Link1  is  simply  a new  name  for  Madrepora  porites  of  Pallas.  Reference  is  made  to  pi.  xxi 
of  Esper,  which  belongs  in  the  Porites  clavaria  group  of  Lamarck,  pi.  xxi  a is  different.  The  genus 
Forties  does  not  date  from  Lamarck  1816,  but  from  Link  1807.  The  type  species  is  Madrepora  porites 
Pallas,  here  restricted  and  called  Forties  porites  (Pallas).  Lamarck  did  not  use  Forties  in  his  Systeme 
des  Animaux  sans  Vertebres,  1801.  The  other  species  omitted  by  Gregory  are  Porites  valida  Duchas- 
saing  & Michelotti,2  and  Porites  nodifera  Klunzinger.3  Rehberg  in  his  “Neue  und  wenigbekannte 
Korallen”4  says  that  Klunzinger’s  P.  nodifera  is  probably  the  same  as  P.  clavaria , and  that  the  locality, 
Red  Sea,  as  given  by  Ehrenberg  and  Klunzinger,  is  erroneous.  I studied  carefully  the  figured  type 
of  nodifera  in  the  Museum  fiir  Naturkunde,  Berlin,  and  in  my  opinion  nodifera  and  clavaria  are  the 
same,  and  it  seems  to  me  most  probable  that  Rehberg’s  suggestion  as  to  the  wrong  locality  label 
becoming  attached  to  the  specimen  is  correct. 

I have  divided  this  species,  as  represented  by  Porto  Rican  specimens,  into  three  formse,  viz, 
clavaria  and  furcata,  both  of  Lamarck,  and  divaricata  Le  Sueur.  The  Porto  Rican  specimens  do  not 
show  intergradation  between  the  three  formfe,  but  the  splendid  suites  in  the  United  States  National 
Museum  show  the  perfect  passage  of  one  form  into  another. 

Porites  porites  forma  clavaria  Lamarck.  PI.  xxix  and  PI.  xxxi,  fig.  2. 

There  are  live  specimens  of  the  form,  either  complete  colonies  or  fragments.  PI.  xxix,  repre- 
sents one  of  the  specimens  and  pi.  xxxr,  fig.  2,  the  calices  enlarged.  There  are  no  indications  in  these 
specimens  of  an  intergradation  with  forma  furcata,  the  larger  size  and  especially  the  more  swollen 
and  blunter  ends  of  the  branches  being  the  most  salient  difference  from  the  latter.  But  the  calices  also 
are  usually  different.  They  are  shallow,  deeper  on  the  ends  of  the  branches,  and  are  usually  2 mm. 
in  diameter.  A columella,  represented  by  a tubercle  and  surrounded  by  six  pali,  is  usually  present. 
On  the  ends  of  the  branches,  where  the  calices  are  deeper,  the  pali  are  not  so  well  developed. 

The  septa  are  perforate  lamellae,  as  Bernard  has  described  them.5  The  height  to  which  the 
epitheca  rises  is  so  variable  that  no  importance  is  attached  to  it. 

From  Ensenada  Honda,  Culebra. 

Porites  porites  forma  furcata  Lamarck.  PI.  xxx  and  PI.  xxxi,  fig.  1. 

The  branches  of  this  species  are  more  slender  than  in  clavaria.  The  calices  are  smaller,  1.5  mm. 
in  diameter.  No  absolute  distinction  can  be  made  based  on  the  calicular  structure,  but  usually  in 
furcata  there  are  only  five  pali. 

From  Ensenada  Honda,  Culebra. 

Porites  porites  forma  divaricata  Le  Sueur.  PL  ii,  figs.  4,  4a,  4 b. 

Twenty  specimens  of  a delicate  species  of  Porites  were  collected  at  station  6087,  off  Culebra,  Point 
Mula  light-house,  in  15^  fathoms  of  water.  These  at  first  appeared  to  me  so  different  from  the  other 
specimens  that  1 thought  they  certainly  belonged  to  a distinct  species.  From  a comparison  with  the 
large  suites  of  forma  furcata  in  the  United  States  National  Museum  they  now  seem  to  me  to  intergrade 
with  forma  furcata,  divaricata  being  much  more  delicate.  The  figures  show  the  characters  well.  The 
most  salient  characteristic  is  the  small  diameter  of  the  branches,  the  largest  being  only  6 mm.  in 
diameter.  The  diameter,  too,  is  almost  the  same  at  the  distal  end  as  at  the  origin  of  the  branch. 
The  calices  are  very  shallow,  2 mm.  in  diameter.  The  wall  is  narrow,  flattish,  or  subacute. 

The  specimens  were  associated  with  Oculina  diffusa,  Axlielia  mirabilis,  and  Meandrina  mseandritesf 
young. 

1 Beschreib.  Natur.  Samml.,  Rostock,  1807,  p.  162.  1 Abhandl.  Naturwiss.  Ver.  Hamburg,  Bd.  xii,  1892,  p.  47. 

-Sup.  M6m.  Corail.  Ant.,  p.  94  (of  reprint),  pi.  x,  fig.  IS.  5 Jour.  Linn.  Soc.  London,  vol.  xxvii,  1899,  p.  137. 

3 Die  Korallenthiere  des  Rothen  Meeres,  pt.  n,  p.  41. 
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Porites  astreoides  Lamarck.  Pis.  xxxn,  xxxm,  xxxiv. 

1816.  Porites  astreoides,  Lamarck,  Hist.  Nat.  Anim.  s.  Vert.,  t.  ir,  p.  269. 

1829.  ? Porites  conglomeratus,  Eiehwald,  Zool.  Spec.,  p.  183. 

1861.  Porites  incerta,  Duchassaing  & Michelotti,  Mem.  Corall.  Ant.,  p.  83  (of  reprint). 

1861.  Porites  guadalupensis,  Duchassaing  & Michelotti,  op.  sup.  cit.,  p.  83. 

1861.  Porites  agaricus,  Duchassaing  & Michelotti,  op.  sup.  cit.,  p.  83. 

1863.  Porites  collegniana,  Duncan,  Quart.  Jour.  Geol.  Soc.  London,  vol.  xix,  p.  437  (non  Michelin,  1842). 

1866.  Neoporites  littoralis,  Duchassaing  & Michelotti,  Sup.  Mem.  Corail.  Ant.,  p.  97  (of  reprint). 

1866.  Porites  michelini,  Duchassaing  & Michelotti,  op.  sup.  cit.,  p.  98,  pi.  x,  figs.  9,  10. 

1866.  ? Porites  subtilis,  Duchassaing  & Michelotti,  op.  sup.  cit.,  p.  98,  pi.  x,  figs.  7,  8. 

1866.  Porites  superficialis,  Duchassaing  & Michelotti,  op.  sup.  cit.,  p.  99. 

1866.  Cosmopolites  Ixvigata,  Duchassaing  & Michelotti,  op.  sup.  cit.,  p.  99,  pi.  x,  figs.  12,  16. 

1868.  Porites  soHdo,  Verrill,  Trans.  Conn.  Acad.  Sci.,vol.  I,  p.  358. 

1880.  Porites  astrxoides,  PourtalOs,  Mem.  Mus.  Comp.  Zool.,  vol.  vn,  No.  i,  pi.  xvi,  figs.  1-12. 

1892.  Porites  verrilli,  Rehberg,  Abhandl.  Naturwiss.  Ver.  Hamburg,  Bd.  xn,  p.  48. 

Ehrenberg’s  Madrepora  ( Pontes ) astrieoides  is  not  a Porites  but  is  a Stylophora,  >St.  ehrenbergi 
Milne- Ed  wards  & Haiine.1 

The  only  point  in  the  synonymy  of  this  species  demanding  especial  consideration  is  the  treat- 
ment accorded  the  species  of  Duchassaing  & Michelotti.  I found  in  Turin  the  types  of  five  of  the 
eight  species  described  by  these  authors,  viz.  littoralis,  superficialis,  guadalupensis,  incerta,  and  agaricus. 
I could  not  discover  differences  of  sufficient  importance  to  establish  even  varieties.  There  remain 
Neoporites  michelini,  N.  subtilis,  and  Cosmoporites  Ixvigata,  all  of  which  are  figured;  besides,  the  names 
are  accompanied  by  poor,  brief  Latin  descriptions.  Neither  the  descriptions  nor  figures  show  any 
characters  of  value,  unless  it  be  in  the  figure  of  the  calice  of  subtilis  showing  a greater  number  of  septa 
than  in  the  other  species. 

Pourtales  has  published  superb  figures  in  Agassiz’s  Florida  Reef  Corals  (Mem.  Mus.  Comp.  Zool., 
vol.  vii,  No.  1,  1880). 

Two  species  grouping  with  astreoides  remain  to  be  considered,  viz,  Porites  solida  Yerrill  (non 
solida  Forskal)=P.  verrilli  Rehberg,2  and  Porites  branneri  Rathbun.  The  former,  P.  verrilli  Rehberg, 
must  in  my  opinion  be  placed  in  the  synonymy  of  P.  astreoides.  There  are  several  excellent  speci- 
mens in  the  United  States  National  Museum  from  Rio  Formosa,  Pernambuco,  Brazil  (collected  by  the 
Hartt  Expedition,  1875) . These  specimens  have  the  same  general  appearance  as  astreoides.  The  only 
feature  that  could  be  used  for  specific  differentiation  is  the  usually  constant  presence  of  a solid 
columella,  which  may  have  a small  slight  styliform  projection  in  the  center.  There  are  twelve  septa, 
no  pali,  and  the  wall  is  as  in  astreoides.  The  difficulty  about  using  the  difference  of  the  columella  as  of 
specific  value  is  that  in  the  specimens  of  verrilli  it  shows  variation  in  the  degree  of  compactness, 
while  in  astreoides  we  can  find  in  the  same  specimen  the  typical  verrilli  condition  or  a weak  style  with 
very  little  or  no  basal  deposit  around  it.  There  can  be  no  varietal  difference. 

Porites  branneri  Rathbun  seems  to  be  a distinct  species.  There  are  in  the  United  States  National 
Museum  several  specimens  from  Pernambuco,  Brazil  (Hartt  Exp.,  collector).  The  species  grows  in 
small,  incrusting  masses.  The  calices  are  smaller  than  is  common  in  astreoides,  but  the  distinguishing- 
feature  is  the  constant  presence  of  five  pali;  they  are  rather  slender  and  erect.  The  columella  space 
is  usually  vacant,  sometimes  a “columellar  tangle”  is  present.  The  species  needs  further  study,  for  it 
suggests  the  young  colony  of  Porites  porites  (Pallas). 

In  P.  astreoides  the  usual  number  of  septa  is  twelve,  but  sometimes  rudimentary  septa  are  present 
between  the  larger. 

There  are  six  excellent  specimens  of  this  species,  which  may  be  divided  into  two  formic. 

Forma  a,  PI.  xxxii  and  PJ.  xxxiv,  fig.  1. — To  this  form  four  of  the  specimens  belong.  It  is 
especially  characterized  by  the  surface  of  the  corallum  possessing  numerous  gibbosities.  Certain 
features  of  the  specimens  belonging  to  this  form  may  with  propriety  be  described  in  some  detail.  The 
edge  of  the  wall  between  the  oorallites  is  acute;  the  calices  are  rather  deep.  The  diameter  ol  the 
calices  is  1.5  to  2 mm.  There  are  usually  twelve  large  septa  with  rudimentary  or  smaller  septa  quite 


1 Hist.  Nat.  Cor.,  t.  II,  p.  139. 

2 Neue  und  wenig  bekannte  Korallen,  Abhandl.  Naturwiss.  Ver.  Hamburg,  Bd.  in,  pt.  1892,  r.  p.  48. 
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often  between  them.  The  septal  margins  are  dentate;  the  septa  themselves  are  perforate.1  The 
columella  is  represented  by  a small  tubercle  or  lamina. 

Forma  0,  PL  xxxiii  and  xxxiv,  fig.  2. — This  form  is  represented  by  two  specimens.  Its  most 
striking  peculiarity  is  the  fewness  of  gibbosities,  but  correlated  with  this  character  are  others.  When 
the  surface  is  gently  rounded,  the  calices  are  smaller  than  in  forma  a,  being  only  1 mm.  in  diameter, 
the  walls  separating  the  corallites  are  often  not  so  acute  as  in  forma  a,  and  the  calicular  fossa  resembles 
a pit  with  a perpendicular  boundary.  It  at  first  sight  seem?  that  two  distinct  species  are  represented, 
but  there  are  gibbosities  present  in  forma  0,  and  upon  these  the  calicular  characters  of  forma  a 
appear.  The  calices  here  are  larger,  between  1.5  and  2 mm.  in  diameter,  the  separating  wall  between 
adjoining  calices  acute,  etc.  These  specimens  are  a good  illustration  of  the  possibility  of  dividing  one 
species  into  two,  should  only  portions  of  the  surface  of  the  coralla  be  studied.  They  illustrate,  too, 
the  influence  of  form  of  growth  upon  the  size  and  other  characters  of  the  calices.  While  the  calices 
on  the  gibbosities  are  large,  those  situated  in  the  depressions  between  them  are  small,  only  a milli- 
meter or  even  less  in  diameter. 

The  actual  arrangement  of  the  septa  of  Porites  astreoides  forma  a is  similar  to  that  of  P.  porites,  i.  e., 
there  is  a solitary  directive  septum  with  a group  of  three  septa  opposite,  and  besides  these  there  are 
four  pairs  of  septa,  two  pairs  on  each  side  of  the  plane  of  symmetry,  except  that  the  septa  of  the 
group  of  three  remain  free  one  from  another  and  are  prolonged  to  the  columella  each  independently; 
the  outer  two  septa  of  those  three  bend  toward  the  included  one.  Twelve  is  the  usual  number  of  septa, 
though  sometimes  there  may  be  a few  more.  The  arrangement  of  the  septa,  columella,  etc.,  are 
frequently  the  same  in  both  formse  a and  0.  As  the  calices  of  the  latter  are  usually  deeper  than  in 
the  former,  a photograph  did  not  bring  out  the  structural  features  clearly.  Pali  are  poorly  developed 
or  absent. 

Classifying  the  calicular  structure  according  to  Bernard’s 2 scheme,  which  has  been  already  referred 
to,  the  usual  plan  is  represented  by  his  fig.  2 or  is  intermediate  between  figs.  1 and  2. 

In  forma  a the  condition  represented  by  fig.  1,  where  the  inner  margins  of  all  septa  are  free  one 
from  another,  was  not  found,  but  in  some  calices  the  fusion  was  slight;  fig.  2 represents  the  usual 
condition;  the  condition  represented  in  fig.  4 was  found  in  a few  instances,  but  the  pali  were  poorly 
developed.  In  forma  0 the  condition  represented  by  fig.  1 is  frequently  approached  very  closely,  if  not 
actually  present;  that  of  fig.  2 is  represented;  and  that  of  fig.  4 is  hinted  at,  but  not  clearly  present. 

Bernard  has  published  some  notes  on  the  calicular  structure  of  P.  astreoides  in  his  paper  already 
cited  on  the  calices  of  the  genus.2 


Class  HYDROZOA. 

Order  HYDROCORALUNtE  Moseley.3 

Family  MILLEPORID^E  L.  Agassiz. 

Genus  MILLEPORA  Linnaeus,  1758. 

Millepora  alcicornis  Linnaeus.  PI.  xxxv-xxxviii. 

1758.  Millepora  alcicornis,  Linnaeus,  Syst.  Nat.,  ed.  x,  p.  791. 

1880.  Millepora  alcicornis,  Pourtal&s,  Mem.  Mus.  Comp.  Zool.,  vol.  vii,  No.  I,  pi.  xx,  figs.  1-6  (all  figs.). 

1898 . Millepora  alcicornis,  Hickson,  Proc.  Zool.  Soc.  London,  for  1898,  p.  256  (vide  pp.  245-257). 

Hickson  (op.  et  loc.  sup.  cit)  has  given  a lengthy  discussion  of  the  synonymy  of  this  species. 
Following  him  I have  not  recognized  more  than  one  species  of  Millepora  in  the  West  Indies.  Two 
distinct  forms,  as  determined  by  the  shapes  of  the  coralla,  are  represented  in  the  collection;  one 
possesses  a solid  and  palmate  corallum,  and  the  other  has  the  corallum  dissected,  with  some  digitiform 
projections.  Both  forms  are  shown  in  the  plates. 

From  Mayaguez  and  Culebra. 


1 Bernard’s  characterization  of  the  septa  of  Porites  as  “ perforate  lamellate  septa  ” (Jour.  Linn.,  vol.  xxvii,  1899,  p.  137) 
is  correct. 

2 Op.  sup.  cit.,  p.  492. 

8 These,  although  they  are  not  corals,  are  included  because  they  are  among  the  commonest  of  the  reef-building 
animals  of  the  Porto  Rican  waters. 


THE  STONY  CORALS  OF  THE  PORTO  RICAN  WATERS. 


319 


EXPLANATION  OF  PLATES. 


Plate  I : 

Figs.  1,  la,  Paracyathus  deflippii  Duchassaing&Michelotti.  Fig.  1,  upright  view  of  corallum;  height, 
7 mm.  Fig.  ia,  calicular  view ; greater  diameter  of  calice,  6.5  mm.  , 

Figs.  2,  2a,  Deltocyathus  Ualicus  (Michelotti) , var.  calcar  Pourtales.  Copied  from  Lindstrom.  [Acti- 
nology  of  the  Atlantic  Ocean,  pi.  i,  fig.  13,  and  pi.  ii , fig.  14.]  Fig.  2,  view  of  base. 
Fig.  2 a,  calicular  view.  Lindstrom  does  not  give  the  size  of  the  specimen  or  indicate 
the  magnification  of  his  figures;  judging  from  his  text,  the  diameter  is  probably  8 mm. 
(exclusive  of  the  horns). 

Figs.  3,  3a,  Axhelia  mirabilis  (Duchassaing  & Michelotti) . Fig.  3,  general  view  of  a branch ; greatest 
length,  45  mm.  Fig.  3a,  view  of  a calice;  greater  diameter,  2 mm.  The  surface  of  the 
coenenchyma  is  covered  with  elongate  granules,  which  show  a decided  tendency  to  he 
arranged  in  striae. 

Fig.  4,  Axlielia  asperula  (M.-Edw.  & H. ).  Several  calices  enlarged;  distance  between  columellar 
styles  of  the  two  calices  farthest  apart,  2.5  mm. ; figure  enlarged  8 times.  The  septal 
margins  are  exsert  and  on  the  tips  of  the  branches  the  calicular  margins  are  fre- 
quently considerably  elevated. 

Figs.  5,  5 a,  Oculina  diffusa  Lam.,  var.  Fig.  5,  general  view  of  a branch;  greatest  length,  70  mm. 
Fig. 5a,  calicular  view  of  a corallite;  greater  diameter,  3 mm. 

Figs.  6,  6a,  6 b,  Astrangia  solitaria  (Le  Sueur)?  var.  portoricemis  var.  nov.  Fig.  6,  upright  view  of 
a single  corallite;  height,  13.5  mm.  Fig.  6a,  costge  and  exsert  portion  of  several  septa 
enlarged.  Fig.  66,  calicular  view;  greater  diameter  of  calice,  7 mm. 

Figs.  7,  7a,  76,  “FHaseris”  crispa  Pourtales.  Fig.  7,  upright  view  of  corallum;  diameter,  9 mm. 

Fig.  7 a,  1]  systems  of  septa,  seen  from  above,  enlarged;  the  Arabic  figures  1 and  2 
denote  septa  of  the  first  and  second  cycles,  respectively.  Fig.  76,  view  of  the  base. 

Plate  II: 

Figs.  1,  la,  16,  le,  Oyathoceras  portoricemis,  sp.  nov.  Fig.  1,  upright  view  of  corallum;  height,  22  mm. 

Fig.  la,  calicular  view;  greater  diameter,  10  mm.  Fig.  16,  profile  of  a large  septum. 
Fig.  lc,  costae  and  exsert  portions  of  several  septa  enlarged. 

Figs.  2,  2a,  26,  Aslrangia  astreiformis  M.-Edw.  & H.  Fig.  2,  general  view  of  a corallum;  greatest 
distance  across,  21.5  mm.;  calicular  view  of  a corallite;  greater  diameter,  5 mm. 
Fig.  26,  costae  enlarged;  the  costae  usually  are  more  granulate  and  the  septal  margins 
are  alternately  more  and  less  exsert. 

Figs.  3,  3a,  Cladocora  arbuscula  (Le  Sueur).  Fig.  3,  general  view  of  a portion  of  a corallum; 

greatest  length,  33.5  mm.  Fig.  3a,  calicular  view  of  a corallite;  greater  diameter  of 
calice,  3.5  mm.  (of  corallite  4.5  mm.). 

Figs.  4,  4a,  46,  Porites  porites  forma  divaricata.  Le  Sueur.  Fig.  4,  general  view  of  a corallum;  greatest 
length,  39  mm.  Fig.  4a,  two  calices  enlarged,  distance  across  the  two,  4 mm. ; the  letter 
. a corresponds  to  letter  a in  fig.  46;  this  calice  possesses  5 pali  and  no  columellar 
tubercle;  the  septal  arrangement  and  the  mode  of  occurrence  of  pali  are  diagram- 
matically  represented  by  fig.  46;  the  other  calice  possesses  5 pali  and  a columellar 
tubercle;  between  the  pali  and  the  wall  on  several  septa  are  prominent  septal  granules, 
so  it  is  not  easy  to  distinguish  the  pali  and  columellar  tubercle  in  the  figure;  the 
septal  arrangement  is  the  same  in  both  calices. 

Plate  III:  Meandrina  mseandntes  (Linn. ) ? Young.  View  from  above;  greatest  length,  79  mm. 

Plate  IV : 

Fig.  1,  Meandrina  rnseandrites  (Linn.)  ? Young.  Upright  view  of  corallum;  greatest  length,  79  mm. 

Figs.  2, 3,  Manicina  areolata  ( Linn. ) . Fig.  2,  calicular  view.  Fig.  3,  upright  view ; greatest  transverse 
measurement,  57  mm, 

Plate  Y:  Meandrina  danse  (M.-Edw.  & H.).  Figures  from  photographs  of  the  types'  in  the  Museum 
d’Histoire  Naturelle,  Paris. 

Plate  VI:  Orbicella  acropora  (Linn.)  var.  General  view  of  a corallum;  18.7  cm.  high. 

Plate  VII:  Orbicell  acropora  (Linn.)  var.  Calices  enlarged;  usual  diameter  of  calices  about  4.5  mm. ; 
enlarged  about  5 times. 

Plate  VIII:  Favia  fra, gum  (Esper).  Lower  figure,  view  of  a corallum  from  side;  upper  figure,  view 
from  above,  more  enlarged;  greater  transverse  diameter  of  specimen,  2.85  cm. 

Plate  IX:  Platygyra  viridis  (Le  Sueur).  General  view  of  a large  head;  height,  35  cm. 

Plate  X:  Platygyra  viridis  (Le  Sueur).  Valleys  enlarged. 

Plate  XI:  Platygyra  viridis  (Le  Sueur).  Portion  of  valleys  represented  by  pi.  x more  highly  enlarged. 

Plate  XII:  Platygyra  viridis  (Le  Sueur).  Meandiiform  valleys  enlarged. 

Plate  XIII:  Platygyra  viridis  (Le  Sueur).  Portion  of  the  valleys  represented  by  pi.  xn  more  highly 
magnified. 
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Plate  XIV : Siderastrea  siderea  ( Ell.  & Sol. ) : 

Fig.  1,  General  view  of  a large  specimen;  greater  horizontal  diameter,  20.2  cm. 

Fig.  2,  View  of  the  same  specimen,  from  above. 

Plate  XV:  Siderastrea  radians  (Pallas).  View  of  a specimen  from  above;  greatest  diagonal,  14  cm. 
Plate  XVI: 

Fig.  1,  Siderastrea  siderea  (Ell.  & Sol.).  Calices  enlarged. 

Fig.  2,  Siderastrea  radians  (Pallas).  Calices  enlarged. 

Plate  XVII: 

Fig.  1,  Agarida  elepliantotus  (Pallas).  View  of  a corallum  from  above;  greatest  width,  3d  mm. 

Fig.  2,  Axhelia  asperula  (M.-Edw.  & H.).  General  view  of  a specimen;  height,  34.5  mm. 

Plate  XVIII:  Agarida  sp.  General  view  of  a corallum  from  above;  width  between  extremes  of 
projecting  portions,  18.8  cm. 

Plate  XIX:  Agarida.  sp.  Portions  of  valleys,  enlarged. 

Plate  XX:  Agarida  cailleti  (Duch.  & Mich.).  General  view  of  corallum;  height,  7.7  cm. 

Plate  XXI:  Isopora  muricata  (Linn.)  s.  s.  (=  celvicornis  Lamarck).  Height  of  specimen,  37.5  cm. 
Plate  XXII: 

Fig.  1,  Isopora  murir  ■ forma  prolifer  a.  Lain.  End  of  a branch;  height,  9 cm. 

Fig.  2,  Isopora  muS  .to  Linn.  Height,  20.5  cm. 

Plate  XXIII:  Isopora  muricata  forma  prolifer  a Lamk.,  from  Dry  Tortugas,  Florida.  Height,  35.5  cm. 
Plate  XXIV:  Isopora  'muricata  forma  prolifera  Lamarck,  from  Dry  Tortugas,  Florida.  Height,  39.5cm. 
Plate  XXV:  Isopora  muricata  forma  prolifera  Lam.,  from  Pry  Tortugas,  Florida.  Height,  51.3  cm. 
Plate  XXVI:  Isopora  muricata  forma  palmata  Lamarck.  Greatest  breadth,  23.2  cm. 

Plate  XXVII:  Isopora  muricata  forma  palmata  Lam.  Breadth,  14.8  cm. 

Plate  XXVIII:  Porites porites  ( Pallas).  Specimen  from  Curagao.  Height,  13.3  cm. ; greatest  breadth, 
16  cm. : 

Fig.  1,  General  view  of  corallum. 

Fig.  2,  Calices  enlarged. 

Plate  XXIX:  Porites  porites  forma  clavaria  Lam.  Height  of  specimen,  14.5  cm. 

Plate  XXX:  Porites  porites  forma  furcata  Lam.  Extreme  breadth  of  specimen,  26  cm. 

Plate  XXXI: 

Fig.  1,  Porites  porites  forma  furcata.  Lam.  Calices  enlarged. 

Fig.  2,  Porites  porites  forma  clavaria.  Lam.  Calices  enlarged. 

Plate  XXXII:  Porites  astreoides  Lam.,  forma  or.  Horizontal  diameter  of  specimen,  17.6  cm. 

Plate  XXXIII:  Porites  astreoides  Lam.,  forma  ft.  Greater  horizontal  diameter,  20.6  cm. 

Plate  XXXIV. 

Fig.  1.  Porites  astreoides  Lam. , forma  a.  Calices  enlarged. 

Fig.  2.  Porites  astreoides  Lam.,  forma  (i.  Calices  enlarged. 

Plate  XXXV:  Millepora  alcicornis  Linn.  Digitiform  variety;  greatest  breadth,  35.5  cm. 

Plate  XXXVI:  Millepora  alcicornis  Linn.  Variety  with  flabellate  fronds;  height  of  specimen,  28.5  cm 
Plate  XXXVII:  Millepora  alcicornis  Linn.  A small  digitiform  corallum;  height,  19  cm. 

Plate  XXXVIII:  Millepora  alcicornis  Linn.  A portion  of  the  surface  of  the  specimen  represented  by 
pi.  xxxvii,  enlarged. 
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PLATE  I. 


PARACYATHUS,  DELTOCYATHUS,  AXHELIA,  OCULINA,  ASTRANGIA,  “DIASERIS.” 
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CYATHOCERAS,  ASTRANGIA,  CLADOCORA,  PORITES. 
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PLATE  III. 


MEANDRINA  MAEANDRITES  (LINN.)  ? YOUNG.  VIEW  FROM  ABOVE,  GREATEST  LENGTH,  79  MM. 
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PLATE  IV. 
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PLATE  V. 


MEANDRINA  DANAE  (M.  -EDW.  & H.).  FIGURES  FROM  PHOTOGRAPHS  OF  TYPES  IN  THE  MUSEUM 

D'HISTOIRE  NATURELLE,  PARIS. 
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PLATE  VI. 
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ORBICELLA  ACROPORA  (LINN.)  VAR.  GENERAL  VIEW  OF  A CORALLUM  18.7  CM.  HIGH. 
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PLATE  VII. 


ORBICELLA  ACROPORA  (LINN.)  VAR.  CALICES  ENLARGED,  USUAL  DIAMETER  OF  CALICES  ABOUT  4.5  MM., 

ENLARGEMENT  ABOUT  FIVE  TIMES. 


HEUOTYPE  PRINTING  05., BOSTON. 


U.  S.  F.  C.  BULLETIN  1900.  VAUGHAN. 


PLATE  VIII. 


FAVIA  FRAGUM  (ESPER),  LOWER  FIGURE,  VIEW  OF  A CORALLUM  FROM  SIDE.  UPPER  FIGURE,  VIEW  FROM 
ABOVE,  MORE  ENLARGED.  GREATER  TRANSVERSE  DIAMETER  OF  SPECIMEN,  2.85  CM. 
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PLATE  IX. 


PLATYGYRA  VIRIDIS  (LESUEUR).  GENERAL  VIEW  OF  A LARGE  HEAD,  HEIGHT,  35  CM. 
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PLATE  X. 


PLATYGYRA  VIRIDIS  (LESUEUR).  VALLEYS  ENLARGED. 
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PLATE  XL 


PLATYGYRA  VIRIDIS  (LESUEUR).  PORTION  OF  VALLEYS  REPRESENTED  BY  PLATE  X, 

MORE  HIGHLY  ENLARGED. 
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PLATE  XII. 


PLATYGYRA  VIRIDIS  (LESUEUR.  MEANDRIFORM  VALLEYS  ENLARGED. 
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PLATE  XIII. 


PLATYGYRA  VIRIDIS  (LESUEUR).  POR  i ION  OF  VALLEYS  REPRESENTED  BY  PLATE  XII, 

MORE  HIGHLY  MAGNIFIED. 
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PLATE  XIV. 


FIG.  1.  SIDERASTREA  SIDEREA  CELL.  & SOL.).  GENERAL  VIEW  OF  A LARGE  SPECIMEN, 
GREATER  HORIZONTAL  DIAMETER  20.2  CM. 
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FIG.  2.  SIDERASTREA  SIDEREA  (ELL.  & SOL.).  VIEW  OF  SAME  SPECIMEN  FROM  ABOVE. 
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SIDERASTREA  RADIANS  (PALLAS).  VIEW  OF  A SPECIMEN  FROM  ABOVE,  GREATEST  DIAGONAL  14  CM. 


HEUOTYPE  PRINTING  CO., BOSTON. 
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PLATE  XVI 


1.  SIDERASTREA  SIDEREA  (ELL.  & SOL.).  CALICES  ENLARGED. 


2.  SIDERASTREA  RADIANS  (PALLAS).  CALICES  ENLARGED. 
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PLATE  XVII. 


FIG.  1.  AGARICIA  ELEPHANTOTUS  (PALLAS).  VIEW  OF  A CORALLUM  FIG.  2.  AXHELIA  ASPERULA  (M.-EDW.  & H.>.  GENERAL 

FROM  ABOVE,  GREATEST  WIDTH  36  MM.  VIEWOF  A SPECIMEN,  HEIGHT  34.5  MM. 
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PLATE  XVIII 


AGARICIA  SP.  GENERAL  VIEW  OF  A CORALLUM  FROM  ABOVE.  WIDTH  BETWEEN  EXTREMES  OF 

PROJECTING  PORTIONS,  18.8  CM. 
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PLATE  XIX. 


AGARICIA  SP.,  PORTIONS  OF  VALLEYS,  ENLARGED. 
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PLATE  XX. 


AGARICIA  CAILLETI  (DUCH.  & MICH.).  GENERAL  VIEW  OF  A CORALLUM,  HEIGHT,  7.7  CM. 


HELIOTYPE  PRINTING  CO., BOSTON. 
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PLATE  XXI 


ISOPORA  MURICATA  (LINN.)  S.  S.  (-CEP.VICORNIS  LAMARCK).  HEIGHT  OF  SPECIMEN,  37.5  CM. 
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PLATE  XXII. 


FIG.  1.  ISOPORA  MURICATA  FORMA  PROLIFERA  LAM.  END  OF  A BRANCH,  HEIGHT  9 CM. 


FIG.  2.  ISOPORA  MURICATA  (LINN.)  HEIGHT  20.5  CM. 
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PLATE  XXIII 


ISOPORA  MURICATA  forma  PROLIFERA  LAM., 


FROM  DRY  TORTUGAS,  FLORIDA.  HEIGHT,  35.5  CM. 
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PLATE  XXIV. 


ISOPORA  MURICATA  FORMA  PROLIFERA  LAMARCK,  FROM  DRY  TORTUGAS,  FLORIDA.  HEIGHT,  39.5  CM. 
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PLATE  XX 


ISOPORA  MURICATA  FORMA  PROLIFERA  LAM.,  FROM  DRY  TORTUGAS,  FLORIDA.  HEIGHT,  51.3  CM. 
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PLATE  XXVI 


ISOPORA  MURICATA  FORMA  PALMATA  LAMARCK.  GREATEST  BREADTH,  23.2  CM. 
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PLATE  XXVII. 


ISOPORA  MURICATA  for'ma  PALMATA  LAM.  BREADTH  14.8  CM. 
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PLATE  XXVIII. 


U.,S.  F.  C.  BULLETIN  1900.  VAUGHAN. 

1 1 : I ' 


PORITES  PORiTES  (PALLAS).  SPECIMEN  FROM  CURACAO.  HEIGHT  13.3  CM.;  GREATEST  BREADTH  16.  CM. 
GENERAL  VIEW  OF  CORALLUM  AND  VIEW  OF  PORTION  WITH  CALICES  ENLARGED. 
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PLATE.  XXIX 


PORITES  PORITES  forma  CLAVARIA  LAM.  HEIGHT  OF  SPECIMEN,  14.5  CM. 
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PLATE  XXX 


PORITES  PORITES  FORMA  FURCATA  LAM.  EXTREME  BREADTH  OF  SPECIMEN,  26  CM. 
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PLATE  XXXI. 


FIG.  1.  PORITES  PO RITES  forma  FURCATA  LAM.  CALICES  ENLARGED.  FIG.  2.  PORITES  PORITES  FORMA  CLAVARIA  LAM.  CALICES  ENLARGED. 
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PLATE  XXXII. 


PORITES  ASTREOIDES  LAM.,  FORMA  a.  HORIZONTAL  DIAMETER  OF  SPECIMEN,  17.6  CM. 
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PLATE  XXXIII. 
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PORITES  ASTREOIDES  LAM.,  forma  tf  GREATER  HORIZONTAL  DIAMETER  20.6  CM. 
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PLATE  XXXIV. 


FIG.  1.  PORITES  ASTREOIDES  LAM.  forma  a.  CALICES  ENLARGED. 


FIG.  2.  PORITES  ASTREOIDES  LAM.  forma  /3.  CALICES  ENLARGED. 
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PLATE  XXXV. 


MILLEPORA  ALCICORNIS  LINN.  DIGITIFORM  VARIETY.  GREATEST  BREADTH,  35.5  CM. 
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PLATE  XXXVI. 


MILLEPORA  ALCICORNIS  LINN.  VARIETY  WITH  FLABELLATE  FRONDS.  HEIGHT  OF  SPECIMEN,  28.5  CM. 
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PLATE  XXXVII 
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PLATE  XXXVIII 


MILLEPORA  ALCICORNIS  LINN.  A PORTION  OF  THE  SURFACE  OF  THE  SPECIMEN 
REPRESENTED  BY  PLATE  XXXVII  ENLARGED. 
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REPORT  ON  THE  ACTINIANS  OF  PORTO  RICO. 


By  J.  E.  DUERDEN,  Ph.  D.,  A.  R.  C.  Sc.  (Lond.), 
Bruce  Fellow , Johns  Hopkins  University. 


The  collection  of  Actiniaria  secured  by  the  United  States  Fish  Commission 
steamer  Fish  Hawk  from  around  Porto  Rico  supplements  in  many  ways  the  results 
of  several  recent  writers  on  the  West  Indian  Actinian  fauna.  Within  the  past  few 
years  Prof.  J.  P.  McMurrieh  (1889,  1889a,  1896,  1898)  has  studied  the  Actinians  of 
the  more  northern  Bahamas  and  Bermudas,  and  also  a few  specimens  from  Cuba; 
Prof.  A.  E.  Verrill  (1898,  1899,  1900)  has  added  several  species  to  the  Bermudan  list 
and  introduced  certain  changes  in  nomenclature  and  synonymy;  1 have  recorded  nearly 
40  species  from  around  Jamaica  (1898,  1898a,  1900)  and  described  the  Zoanthece  and 
Stichodactylinai  more  fully.  Among  older  writers  Lesueur  (1817)  described  a number 
of  species  found  mainly  around  the  Lesser  Antilles,  but  Duchassaing  & Michelotti, 
in  their  “Memoire  sur  les  Coralliaircs  des  Antilles”  and  “Supplement”  (1860,  1866), 
first  made  known  to  any  degree  of  completeness  the  peculiarities  and  richness  of  the 
Actinian  fauna  of  this  region.  Dr.  O.  Carlgren  (1900a)  has  recently  had  the  oppor- 
tunity of  examining  in  Turin  the  Aetiniarian  collections  of  Duchassaing  & Michelotti, 
and  gives  the  relationship  of  several  whose  identity  has  been  somewhat  doubtful.  The 
West  Indian  Actiniaria,  including  also  those  of  the  Bermudas,  are  now  probably  as  well 
known  as  those  of  most  areas,  although  owing  to  the  incompleteness  of  the  description 
of  many  of  the  eai’lier  species,  and  the  difficulties  involved  in  the  specific  study  of  genera 
such  as  Palythoa  and  Zoanthus , many  synonymic  difficulties  have  been  introduced. 

With  two  exceptions  the  species  represented  in  the  Fish  Ilawk  collections  are 
such  as  occur  in  abundance  in  the  shallow  waters  around  Jamaica,  and  the  majority 
are  also  recorded  from  the  Bahamas  and  the  Bermudas.  One  species,  which  I have 
named  Bunodosoma  spliendata , seems  to  be  new,  and  such  will  probably  be  the  case 
with  a single  specimen  of  Cerianthus.  Already  most  of  the  others  have  been  fully 
described  and  figured  among  the  writings  of  the  authors  above  mentioned,  but  in 
order  to  make  the  report  more  complete  brief  descriptions  are  again  given,  the  details 
obtainable  from  the  preserved  material  being  supplemented  by  observations  made  on 
the  living  polyps  elsewhere. 

Before  proceeding  with  the  description  of  the  species  some  remarks  are  neces- 
sary upon  the  great  changes  which  the  classification  of  the  Actiniaria  is  at  present 
undergoing.  All  the  most  recent  researches  on  their  anatomy  and  development 
indicate  that  the  Actinians  are  divisible  into  three  main  groups — Cerianthece , Zoan- 
thecu,  and  Ilexactiniai , and  representatives  of  all  these  occur  in  the  present  collection. 
The  subdivision  is  based  upon  the  method  of  increase  of  the  mesenteries  beyond  the 
primary  pairs,  the  order  being  fundamentally  different  in  the  three  groups,  and 
leading  to  adult  conditions  of  the  highest  significance  in  Actinozoan  morphology. 
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Although  the  developmental  evidence  is  not  altogether  complete,  all  the  facts 
we  possess  point  to  the  conclusion  that  the  primary  six  pairs  of  mesenteries  (Protoc- 
nemes)  arise  practically  in  the  same  manner  throughout  the  Ilexactinice  and  Zoanthm , 
that  is,  as  bilateral  pairs  (a  corresponding  mesentery  on  each  side  of  the  principal 
axis),  first  toward  one  aspect  of  the  polyp,  then  toward  the  other.  In  the  Cerianthece 
only  four  of  the  six  pairs  of  protoenemes  seem  to  be  developed;  the  fifth  and  sixth 
pairs,  which  often  remain  incomplete  in  other  Actiniae , perhaps  never  appear. 
According  to  van  Beneden  (1897),  however,  the  development  of  the  primary  mes- 
enteries in  the  Cerianthece  does  not  admit  of  comparison  with  that  in  the  two  other 
groups. 

In  the  three  divisions  the  later  mesenteries  (Metacnemes)  are  added  in  a manner 
differing  altogether  from  that  followed  by  the  primary  mesenteries,  the  method 
varying  in  each  of  the  three  groups.  In  the  Cerianthece  they  continue  to  arise  as 
bilateral  pairs  at  what  has  been  regarded  as  the  dorsal  aspect  of  the  polyp;  in  the 
Zoanthece  they  are  added  as  unilateral  pairs  (that  is,  the  two  mesenteries  of  a pair 
are  adjacent  on  one  side  of  the  axis)  at  two  regions,  one  on  each  side  of  the  sulcar 
directives,  each  pair  consisting  of  a small  and  a large  mesentery;  in  the  Hexactinice 
new  mesenteries  beyond  the  protoenemes  appear  in  unilateral  pairs,  within  the 
primary  exocoeles  of  the  protoenemes.  In  the  last  group  they  arise  either  simulta- 
neously or  in  successive  pairs  on  each  side,  the  succession  being  either  from  the 
dorsal  to  the  ventral  aspect  of  the  polyp  or  vice  versa.  The  mesenteries  and  other 
organs  of  the  Cerianthece  and  Zoanthece  preserve  in  the  adult  a strong  bilaterality, 
while  in  most  Ilexactinice  they  usually  ultimately  attain  a biradial  symmetry.  The 
separation  of  the  three  groups  is  accentuated  by  other  characters  given  in  their 
definitions,  but  the  order  of  appearance  of  the  metacnemes  and  their  disposition  in 
the  adult  are  the  characteristics  of  primary  importance.  The  bilateral  mesenterial 
arrangement  occurring  in  the  Cerianthece  and  Zoanthece  is  representative  of  a much 
more  ancient  type  of  Actinozoan  development  than  is  the  cyclic  plan  followed  by  the 
Ilexactinice.  The  characteristics  of  the  three  types  are  diagrammatically  represented 
in  fig.  1,  on  the  text  plate  opposite. 

The  Edwardsice , Ilalcampece , Protactinium,  and  others  have  been  proposed  as 
Actiniarian  tribes  of  equivalent  value  to  the  three  above  mentioned,  but  as  regards 
their  mesenteries  they  merely  exhibit  one  or  other  of  the  developmental  stages  of 
the  Ilexactinice , without  introducing  any  new  type  of  mesenterial  sequence.  Any 
other  characters  possessed  by  them  are  only  of  subtribal  or  less  importance. 

Formerly  regarded  as  only  tribal  subdivisions  of  the  Actiniaria,  the  Cerianthece , 
Zoanthece , and  Ilexactinice  have  now  been  raised  to  the  rank  of  Actinozoan  groups  of 
equivalent  value  to  those  of  the  Alcyonaria  and  Antipatharia.  Carlgren  (1898, 1900a) 
has  proposed  that  the  terms  Ceriantharia , Zoantharia , and  Actiniaria , respectively, 
should  replace  the  tribal  names  above  given.  Much  objection  is  to  be  taken  against 
using  the  old  familiar  and  more  comprehensive  names  Zoantharia  and  Actiniaria  in 
such  a restricted  manner,  but  rather  than  introduce  any  synonymous  terms  at  this 
critical  stage  of  growth  of  our  knowledge  of  the  relationships  of  the  Actinozoa  I 
have  adopted  them  in  the  present  paper,  though  convinced  that  they  should  not  be 
ultimately  accepted. 
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Plate  A. 


Fig.  1. — Diagrammatic  representation  of  a stage  in  the  development  of 
a Hexactinian  polyp.  Tiie  six  bilateral  pairs  of  mesenteries  num- 
bered I to  VI,  and  indicated  by  thicker  lines,  are  the  protocnemes, 
the  fifth  and  sixth  pairs  being  as  yet  incomplete;  pairs  III,  III  and 
IV,  IV,  respectively,  represent  the  ventral  and  dorsal  directives.  In 
each  of  the  six  primary  exocceles  a unilateral  pair  of  metacnemes  has 
appeared,  the  sequence  being  bilateral,  and  from  the  dorsal  to  the 
ventral  aspect  of  the  polyp.  At  a later  stage  all  the  primary  mesen- 
teries become  complete,  and  form  a first  cycle;  the  six  pairs  within 
the  primary  exocoeles  attain  practically  a uniform  size,  and  constitute 
a second  alternating  cycle.  Other  unilateral  pairs  may  arise  in  the 
exocoeles  between  the  members  of  the  first  and  second  cycles,  and 
give  rise  to  third,  fourth,  or  fifth  alternating  cycles.  Owing  to  the 
presence  of  directives  the  polyps  attain  only  a biradial  symmetry. 


Fig.  3.— Diagrammatic  arrangement  of  the  mesenteries  in  Cerianthus. 
The  four  bilateral  pairs  represented  by  thicker  lines  have  generally 
been  considered  to  correspond  with  the  Edwardsian  mesenteries  (I 
to  IV)  of  Hexactinian  and  Zoanthid  polyps,  but  according  to  van 
Beneden  no  such  comparison  can  be  maintained.  New  mesenteries 
are  added  as  bilateral  pairs  at  only  one  axial  region  of  the  polyp. 
According  to  Carlgren,  this  is  the  ventral  or  posterior  aspect.  The 
mesenteries  remain  acyclic  and  the  polyps  possess  bilateral  sym- 
metry. 


Fig.  2. — Diagrammatic  representation  of  mesenteries  in  a brachytypic 
Zoanthid.  As  in  previous  figure  the  thicker  mesenteries  numbered 
I to  VI  are  the  protocnemes.  The  fourth  (dorsal  directives) , fifth, 
and  sixth  pairs  are  permanently  incomplete,  except  in  the  Macro- 
cneminse,  where  the  sixth  pair  becomes  complete.  The  metacnemes 
are  all  developed  within  the  exoccele  on  each  side  of  the  ventral 
directives,  and  are  arranged  in  unilateral  pairs  consisting  of  a brachy- 
cneme  and  a macrocneme.  The  mesenteries  remain  acyclic  and  the 
polyps  exhibit  bilateral  symmetry. 


Fig.  4. — Diagrammatic  arrangement  of  the  mesenteries  in  a polyp 
of  the  coral  Porites.  Usually  only  the  six  protocnemes  are  devel- 
oped in  adult  polyps,  the  Edwardsian  pairs  alone  complete 
Additional  mesenteries  sometimes  arise  as  bilateral  pairs  within 
the  entocoele  of  either  the  dorsal  or  ventral  pairs  of  directives; 
in  the  figure  three  new  pairs'  have  appeared  within  the  dorsal 
directive  entocoele.  The  mesenteries  remain  acyclic  and  the 
polyps  exhibit  bilateral  symmetry. 
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E.  van  Beneden  (1897)  in  his  great  work,  “Les  Anthozoaires  de  la  Plankton- 
Expedition,”  has  come  to  the  conclusion  that  the  Ceriantharia  should  be  entirely 
removed  from  among  the  Actinians,  as  generally  understood,  and  united  with  the 
Antipatharia  to  form  a single  group,  Ceriantipatharia.  In  a similar  manner  he 
unites  the  Actiniaria  (restr.)  with  the  Madreporaria  under  the  term  llexactiniaria. 
The  evidence  for  the  relationship  of  the  Ceriantharia  and  Antipatharia  is  mainly 
embryological,  and  concerns  the  mode  of  origin  of  the  first  pairs  of  mesenteries  and 
their  associated  chambers. 

The  character  of  greatest  importance  among  the  Ceriantharia  is  the  appearance 
of  the  metacnemes  in  bilateral  pairs  at  only  one  region  of  the  polyp.  Since  the 
publication  of  van  Beneden’s  work  I have  found  that  a somewhat  similar  method  of 
mesenterial  increase  is  followed  by  the  coral  Porites  (1900),  the  other  characters  of 
which  undoubtedly  mark  it  out  as  a Hexactiniarian.  The  mesenteries  beyond  the 
primary  six  pairs  appear  in  bilateral  pairs  within  the  entocoele  of  either  the  dorsal  or 
ventral  pair  of  directives  (tig.  4,  plate  A).  This  discovery  must  be  considered  as 
modifying  in  sonie  degree  the  strong  separation  from  the  Actiniaria  which  van 
Beneden  has  tried  to  establish  for  the  Ceriantharia. 

The  arrangement  proposed  by  van  Beneden  (p.  182)  is  as  follows: 


/a  >anthactiniaria 


Cnidaria. 


Anthozoa=Scyphozoa 


Ilydrozoa. 


Octactiniaria. 


■Scyphactiniaria  . 


fZoanthiniaria  [=Zoan there.] 

{Madreporaria. 
Actiniaria. 

{Ceriantharia. 
Antipatharia. 

Scyphomedusa. 


Rugosa. 


As  the  report  was  approaching  completion  1 received  the  valuable  paper  “ Osta- 
frikanische  Actinien,”  1900a,  by  Dr.  Oskar  Carlgren.  As  a contribution  to  the 
systematic  study  of  the  Actiniae  the  work  is  of  great  importance,  and  calls  for  lengthy 
notice,  especially  as  many  of  the  present  West  Indian  species  are  therein  referred  to. 
The  author  introduces  a classification  of  the  Actiniaria  ( Ilexactinue ) toward  which 
he  has  been  working  for  some  time,  the  fundamental  features  of  which  are  different 
from  those  hitherto  accepted.  In  their  systematic  studies  the  earlier  actinologists 
had  to  content  themselves  mainly  with  external  characters.  Gosse’s  “British  Sea- 
Anemones”  and  Andres’  “ Le  Attinie”  are  classic  examples  of  this  type.  After  the 
introduction  by  the  brothers  Hertwig  (1879,  1882),  about  twenty  years  ago,  of  ana- 
tomical and  histological  methods  of  study,  in  which  the}7  were  followed  bv  Haddon, 
McMurrich,  and  others,  the  classification  of  the  Actiniaria  was  founded  upon  the  com- 
bination of  external  and  anatomical  characters.  Among  the  former  were  included  the 
arrangement  and  number  of  the  tentacles,  the  nature  of  the  column-wall,  etc.,  and 
among  the  anatomical  characters  the  arrangement  of  the  mesenteries,  the  musculature, 
and  the  gonads.  Carlgren  now  goes  still  deeper  and,  for  the  primary  subdivisions, 
subordinates  these  more  obvious  features  to  histological  details,  the  principal  of  which 
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is  the  presence  or  absence  of  a longitudinal  ectodermal  musculature  on  the  column- 
wall.  With  this  appears  to  be  often  associated  the  presence  of  a columnar  ectodermal 
nerve  layer,  the  absence  of  a basilar  muscle,  and  a weak  parieto-basilar;  likewise  the 
absence  of  the  Flimmerstreifen  or  ciliated  streaks  from  the  mesenterial  filament,  and 
the  gonidial  grooves  from  the  s to  modicum.  Taxonomic  studies  of  the  Actiniae  may 
thus  be  said  to  have  passed  through  three'  phases  in  the  endeavor  to  secure  a mor- 
phological and  phylogenetic  system. 

Undoubtedly  the  best  arrangement  would  be  one  in  which  the  results  from  al 
three  sources  were  combined,  but  it  is  doubtful  if  more  than  an  approximation  to 
this  is  possible,  divergences  having  taken  place  along  many  different  lines,  often  in 
the  same  species.  Hence  the  great  difference  of  results  according  as  one  or  another 
feature  is  accorded  special  prominence  in  systematic  studies. 

Carlgren  commences  with  the  supposition  that  the  earliest  Actiniae  were  free  and 
possessed  of  a well -developed  ectodermal  musculature  and  ganglion  layer 1 throughout 
the  body-wall  and  stomodseum,  and  the  column-wall,  tentacles,  and  disk  were  much 
alike  in  structure.  The  internal  musculature  was  very  weak  or  absent,  and  the  mes- 
enterial filaments  possessed  only  a single  median  lobe.  The  Flimmerstreifen  or 
ciliated  streaks  and  gonidial  grooves  were  absent.  With  the  assumption  of  a sed- 
entary  habit  the  external  musculature  diminished  in  importance,  the  internal  basilar, 
sphincter,  and  mesenterial  muscles  increasing,  while  the  ciliated  bands  and  gonidial 
grooves  appeared  to  strengthen  the  internal  circulation.  In  some  polyps  the  original 
ectodermal  columnar  musculature  persists,  while  in  others  it  has  become  altogether 
lost,  though  it  remains  in  the  tentacles  and  disk.  Wherever  the  ectodermal  mus- 
culature is  persistent  in  the  column-wall  Carlgren  would  consider  its  possessor  as 
a primitive  type  and,  however  divergent  the  species  may  have  become  in  other 
directions,  would  classify  it  along  with  polyps  in  which  the  same  structure  occurs. 

The  classification  followed  by  Carlgren  in  his  “Ostafrikanische  Actinien,”  with 
the  principal  characters  in  each  subdivision  of  the  Actiniaria , is  as  follows: 

I.  Ceriantharia. 

II.  Actiniaria. 

A.  Tribe  Protanthcx.  Actiniaria  with  a longitudinal  musculature  and  ganglion  layer  in  the  column-wall  and  usually  in 

the  stomodeeum;  basilar  muscle  absent;  filaments  usually  without  ciliated  streak;  without  acontia,  marginal 

spherules,  and  cinclides;  sphincter  muscle  either  absent  or  very  weak,  and  always  endodermal. 

1.  Subtribe  Protactininie.  Protanthe*  with  only  one  tentacle  in  each  radial  chamber. 

2.  Subtribe  Protostichodactylinx.  Protanthe®  with  more  than  one  tentacle  in  some  of  the  radial  chambers. 

B.  Tribe  Nynanthcx.  Actiniaria  in  which  the  column-wall  and  usually  the  stomodreum  arc  devoid  of  a longitudinal 

musculature  and  ganglion  layer.  Basilar  muscle  and  ciliated  streaks  usually  present. 

1.  Subtribe  Actimnx.  Nynanthe®  with  the  tentacles  arranged  in  alternating  cycles,  not  in  radial  series.  Each  radial 

chamber  with  only  one  tentacle. 

2.  Sub  tribe  Stichodcictylinx.  Nynanthese  in  which  all  or  part  of  the  tentacles  are  arranged  in  radial  rows  or  groups; 

all  or  part  of  the  radial  chambers  bear  more  than  one  tentacle. 

III.  ZoA  NTII  ARIA. 


1 Attention  may  be  drawn  to  the  strong  development  of  the  nervous  layer  which  occurs  at  the  aboral  region  in  the 
larval,  free-swimming  stage  of  many  anemones  and  corals.  McMurrich  (1891,  p.  317)  has  described  such  in  the  larva  of 
Rhodactis  sancti-thomx,  and  1 have  found  a somewhat  similar  condition  in  the  larva  of  Lcbrunia  curalligcns  (1899).  Also 
in  the  larvse  of  the  Madreporarians  Fcivia  fragum,  Isnphyllia  dipsacca,  and  Agaricia  agaricites  I have  discovered  a well- 
developed  aboral  nervous  layer.  Probably  the  formation  represents  part  of  an  aboral  sense-organ  and  disappears 
on  fixation,  the  larvte  settling  by  that  extremity.  I am  not  prepared  to  say  if  it  has  any  phylogenetic  significance. 
No  ectodermal  muscle  fibers  have  been  distinguished  in  the  larva;,  though  on  Carlgren’s  assumption  they  may  be  expected 
to  occur. 
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The  Protanihece  will  thus  include  Actinians  which  have  retained  their  primi- 
tive histological  and  anatomical  structure,  wholly  irrespective  of  modification  along 
other  directions,  while  the  JSFynanthece  will  embrace  forms  more  highly  developed 
as  to  their  histology,  anatomy,  and  external  characteristics.  Included  under  the 
former  are  representatives  from  each  of  the  two  great  divisions,  Actinince  and  Sticho- 
dactylince. 1 

With  the  great  progress  which  has  been  made  in  the  morphological  study  of 
the  Zoantharia  (using  the  term  in  its  usually  accepted  sense)  within  the  last  two 
decades,  students  of  the  group  are  in  a better  position  than  they  formerly  were  for 
estimating  which  of  the  polypal  characters  are  really  of  phylogenetic  importance 
and  should  therefore  be  seized  upon  for  the  purpose  of  erecting  a classification 
which  will  show  their  true  relationships.  Writers  such  as  McMurrich  (1898,  page 
229),  Haddon  (1898,  page  Til),  and  van  Beneden  (1897,  page  153)  are  disposed  to 
regard  the  ectodermal  columnar  musculature  as  ancestral,  and  the  forms  in  which 
it  occurs  as  the  lowest  members  of  their  own  particular  group,  but  they  are  not 
prepared  to  accord  to  it  the  importance  of  making  it  the  one  character  upon  which 
the  grouping  should  be  determined,  to  the  exclusion  of  later  divergences.  It  is 
rather  regarded  as  a character  which,  sporadically,  as  it  were,  may  appear  in  any 
group,  the  various  species  possessing  it  not  necessarily  representing  a homogeneous 
or  natural  assemblage. 

No  one  doubts  that  the  forms  in  which  the  columnar  ectodermal  muscle  and 
nerve  layers  are  associated  with  the  absence  of  the  basilar  muscle,  a weak  parieto- 
basilar  muscle,  absence  of  the  ciliated  streak  and  gonidial  grooves  are  more  primi- 
tive than  forms  in  which  the  muscle  and  nerve  layers  are  absent,  but  it  is  doubtful 
as  to  how  far  their  possessors  represent  a homogeneous  group  to  be  separated 
from  others.  To  my  mind  they  represent  the  most  primitive  members  of  various 
divergent  groups,  rather  than  a group  to  themselves.  To  separate  them  as  a whole 
from  others  would  be  to  neglect  the  facts  of  their  subsequent  development  from  the 
primitive  type. 

At  the  outset  we  are  confronted  with  the  fact  that  Actinians  have  evolved  in 
complexity  of  structure  along  man}’  different  directions.  In  addition  to  that  of  the 
mesenterial  plan  there  are  divergences  in  the  tentacular  system,  the  musculature,  the 
column-wall,  as  well  as  in  many  minor  characters.  Following  Carlgren’s  proposals, 
Actinians  which  retain  certain  primary  characteristics  will  be  grouped  together, 
however  divergent  they  may  have  otherwise  become.  Carlgren  replies  that  structures 

1 In  connection  with  the  structural  variation  exhibited  by  the  Actiniaria  a comparison  with  the  polyps  of  the  closely 
allied  Madreporaria  is  instructive.  So  far  as  I have  observed  in  the  course  of  an  examination  of  the  soft  tissues  of  over 
twenty  species  of  West  Indian  corals  there  are  no  certain  indications  of  a columnar  ectodermal  musculature  and  ganglion 
layer,  though  such  occur  in  the  tentacles  and  disk.  True  gonidial  grooves  are  always  absent  from  the  stomodreum.  The 
mesenterial  filaments  are  invariably  formed  of  only  a single  median  lobe,  no  lateral  lobes  with  ciliated  bands  being 
developed.  The  internal  musculature  is  everywhere  very  weak,  and  the  sphincter  remains  endodermal;  mesogloeal 
plaitings  are  rarely  formed  for  the  support  of  the  parieto-basilar  muscles,  and  basilar  muscles  arc  absent.  Marginal 
spherules  and  cinclides  have  not  been  met  with;  mesenterial  filaments  are  freely  extruded  through  any  part  of  the  column- 
wall  and  disk,  but  at  no  part  of  their  course  are  they  independent  of  mesenterial  attachment,  and  hence  are  not  true 
acontia.  The  Madreporaria  are  therefore  at  practically  the  same  phylogenetic  level  as  the  Actiniaria  which  Carlgren 
includes  within  the  Protanthcx , except  as  regards  the  apparent  absence  of  the  columnar  ectodermal  musculature  and 
ganglion  layer.  . 
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such  as  evaluations  of  the  column-wall  ( Aliciidoe Bunodmoma , 1900a,  pp.  13,  28), 
and  a strong  constricted  sphincter  muscle  (e.  g.,  Stoichactis,  Actinoporus , p.  118) 
may  appear  in  any  group,  and  that  their  occurrence  does  not  necessarily  imply 
any  relationship  in  the  forms  possessing  them.  Undoubtedly  this  is  in  the  main 
correct  when  isolated  structures  only  are  considered,  but  the  classifications  hitherto 
have  been  founded  more  upon  a combination  of  features,  and  the  greater  the  number 
which  can  be  shown  to  agree  the  more  likely  are  the  forms  to  be  closely  related. 
Just  as  isolated  characteristics  may  denote  no  natural  relationships  between  their 
possessors,  so  certain  primary  characteristics  may  be  retained  by  different  species 
whose  other  features  show  them  to  be  widely  separated.  It  is  really  a question  of 
determining  which  characters  are  homoplastic  and  which  are  homogenetic. 

By  adopting  the  course  proposed  by  Carlgren  it  is  evident  that  a duplication  of 
groups  within  the  two  sections,  Protanmem  and  Nynanthem . must  arise.  Within  the 
Protanthece  may  be  species  which  have  evolved  in  practically  all  directions  known  to 
actinologists,  and  also  in  the  section  in  which  the  ectodermal  musculature  is  lost  will 
be  forms  modified  along  exactly  similar  lines.  This  is  at  once  evident  in  the  necessity 
for  the  subdivision  of  the  hitherto  sharply  defined  Stic/ioddetylince.  Tentacular  dis- 
position becomes  subordinated  to  histological  details.  Though  most  students  would 
probably  admit  that  the  old  tribe  St/icliodaetylince  includes  polyphyletic  groups,  yet 
to  remove  its  simplest  members  seems  to  render  impossible  any  natural  arrangement. 

I am  also  of  opinion  that  once  its  importance  is  fully  recognized,  the  ectodermal 
columnar  musculature  will  be  found  in  forms  in  which  it  has  hitherto  been  over- 
looked. Except  where  maceration  of  fresh  material  can  be  resorted  to  it  will  be 
difficult  to  determine  with  certainty  its  presence  or  absence.  Thus  in  sections  of  the 
column-wall  of  Corynactis,  Actinotryx , Actinoporus , and  Phymanthus , 1 have  described 
appearances  which  would  generally  be  assumed  to  indicate  a weak  muscle  layer,  but 
which,  according  to  Carlgren,  may  be  only  the  swollen  ends  of  the  supporting  cells. 
I have  not  since  had  the  opportunity  of  proving  by  means  of  maceration  of  fresh 
tissues  whether  the  appearances  described  are  actually  referable  to  the  presence  of 
muscle  fibrils  or  not,  but  considering  the  importance  which  is  now  attached  to  the 
question,  and  the  possibility  of  the  appearances  being  otherwise  explained,  1 have  in 
the  present  paper  refrained  from  further  reference  to  the  genera  in  this  connection. 

Until  the  extent  of  the  occurrence  of  the  columnar  ectodermal  musculature  and 
its  association  with  other  features  have  been  more  fully  ascertained,  it  seems  to  me 
hazardous  to  break  up,  on  its  account,  long-established  systems  of  classification. 
Where  forms  have  developed  along  similar  lines  from  some  ancestor  it  is  more 
logical  that  they  should  be  associated  than  that  species  should  be  kept  together 
merely  because  they  retain  one  or  more  ancestral  characters.  The  combination  of 
characters,  both  primitive  and  evolved,  should  be  taken  into  account;  the  selection 
of  only  one  would  give  an  artificial  character  to  any  group. 

1 The  family  Aliciidx  is  characterized  by  a weak  musculature  and  the  column  possessing  simple  or  complex  hollow 
evaginations.  The  genus  Bunodeopsis , in  which  I first  ascertained  (1897)  the  presence  of  an  ectodermal  columnar 
musculature,  will,  according  to  Carlgren,  have  to  be  removed  to  the  Protanthcx  along  with  another  representative, 
Thaumactis.  In  my  description  of  the  two  species  of  the  genus  Bunodeopsis  I had  not  realized  the  importance  which  this 
character  has  now  assumed,  nor  of  the  other  features  associated  with  it,  and  therefore  the  account  is  incomplete  in  several 
essential  details.  The  columnar  ectodermal  musculature  in  Bunodeopsis  is  strongly  developed  on  delicate  mesoglceal 
plaitings,  and  the  nerve  layer  is  also  very  clearly  indicated.  The  stomodseal  ectoderm  likewise  displays  a muscular  and 
nervous  layer.  No  gonidial  grooves  occur  and  the  internal  musculature  is  very  weak,  the  sphincter  being  of  the  diffuse 
endodermal  type.  The  parieto-basilar  is  very  feeble,  and  basilar  muscles  are  absent,  but  a well-developed  tentacular 
sphincter  is  present.  Associated  with  these,  however,  are  ciliated  streaks  on  trilobed  mesenterial  filaments. 

Thus  the  genus  agrees  in  the  main  with  Carlgren’s  definition  of  the  tribe  Protanthcx. 
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LIST  OF 

Ceriantharia. 

Family  Cerianthidx. 

Cerianthus,  sp.? 

Zo  A NTH  ARIA. 

Family  Zcxmthidie. 

Subfamily  Brachycneminx. 

Zoanthus  pulcheUus  (Ducliassaing  & 
Michelotti). 

Zoanthus  sociatus  Lesueur. 

Isaurus  duchassaingi  (Andres). 
Protopalythoa  variabilis  (Duerden). 
Palythoa  caribxa  (Ducliassaing  & 
Michelotti). 

Actiniaria. 

Order  Actinin.®. 

Family  Phyllactidx. 

Asteractis  expansa  Duerden. 


SPECIES. 

Actiniaria — Continued. 

Order  Actinin.-k — -Continued. 

Family  Bunodactidx. 

Bunodosoma  granulifera  (Lesueur). 
Bunodosoma  spherulata,  n.  sp. 
Family  Sagartidx. 

Subfamily  Aiptasinx. 

Aiptasia  annulata  (Lesueur). 
Subfamily  Metridinx. 

Calliactis  tricolor  (Lesueur). 

Order  Stichodactylinje. 

Suborder  Homodactylinle. 

Family  Stoichactidse. 

Stoichactis  helianthus  (Ellis). 
Suborder  H eterodactylinve. 

Family  Phymanthidx. 

Phymanthus  crucifer  (Lesueur). 


UST  OF  SPECIES  ARRANGED  ACCORDING  TO  LOCALITIES. 

Mayaguez  Harbor. — Calliactis  tricolor  (Les. );  Zoanthus  sociatus  (Les. );  Zoantlms  pulchellus  (Duch.  & 
Mich.). 

Aguadilla. — Bunodosoma  granulifera  (Les.);  Zoanthus  pulchellus  (Duch.  & Mich. ). 

San  Juan  Harbor. — Bunodosoma  granulifera  (Les.). 

Puerto  Real. — Asteractis  expansa  (Duerd. ). 

Guanica  Bay. — Aiptasia  annulata  (Les.);  Stoichactis  helianthus  (Ell.);  Zoanthus  sociatus  (Les.); 
Cerianthus,  sp.  ? 

Arroyo.- — Stoichactis  helianthus  (Ell. ) ; Bunodosoma  spherulata,  n.  sp. 

Anoyo. — Stoichactis  helianthus  (Ell.). 

Playa  de  Ponce  Reef. — Aiptasia  annulata  (Les.);  Bunodosoma  granulifera  (Les.);  Asteractis  expansa 
(Duerd.);  Phymanthus  crucifer  (Les.);  Zoanthus  pulchellus  (Duch.  & Mich.);  Palythoa  caribxa 
Duch.  & Mich. 

Ensenada  Honda,  Culebra. — Aiptasia  annulata  (Les.);  Asteractis  expansa  Duerd. ; Stoichactis  helianthus 
(Ell.);  Zoanthus  sociatus  Les. 

Fajardo. — Stoichactis  helianthus  (Ell.) 

ITucares. — Bunodosoma  granulifera  (Les.);  Protopalythoa  variabilis  (Duerd.);  Isaurus  duchassaingi 
(Andres). 


CERIANTHARIA. 

Family  CERIANTHIDSE  Milne  Edwards  & Haime. 

Genus  CERIANTHUS  Delle  Chiaje. 

Cerianthus  sp.  P 

Among  the  Porto  Rican  collections  is  a single  specimen  of  a Cerianthus.  The  lower  extremity  is 
torn  and  the  column  is  slit  open  for  the  greater  part  of  its  length.  The  length  is  now  6.5  cm.  and 
the  diameter  1 cm.;  38  tentacles  occur  in  the  outermost  cycle  and 35  in  the  inner.  From  the  external 
characters  alone  I considered  that  the  form  might  be  the  well-known  Cerianthus  americanus  L.  Agassiz, 
of  the  Carolina  coasts.  A comparison  of  its  histology,  however,  with  that  briefly  given  by  McMurrich 
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(1890)  of  C.  americanus  shows  certain  divergences,  which  make  me  hesitate  in  regarding  it  as  this 
species.  Without  a thorough  comparison  of  the  two  side  by  side  it  would  be  hazardous  to  establish 
the  Porto  Rican  representative  as  a new  species.  I have  since  been  endeavoring  to  secure  specimens 
of  the  Carolina  species  for  comparison,  but  so  far  without  success.  I therefore  defer  the  description 
of  the  present  specimen  until  its  distinctness  or  otherwise  can  be  established.  Both  McMurrich  and 
H.  V.  Wilson  have  obtained  at  Nassau,  Bahama  Islands,  larvae  of  a Cerianthus,  which  may  perhaps 
have  been  derived  from  polyps  of  the  same  species  as  the  Porto  Rican  examples.  1 have  never  met 
with  a Cerianthus  around  Jamaica. 


ZOANTHARIA  (restr.). 

Zoantkex , R.Hertwig,1882:  Haddon,  1891;  etc. 

Zoanthiniaria,  van  Beneden,  1897. 

Zoantharia  (restr.),  Carlgren,  1900. 

Actinozoa  in  which  six  primary  mesenteries  (protocnemes)  arise  bilaterally.  The  ventral  or 
sulcar  directives  become  complete,  the  dorsal  or  suleular  directives  and  the  sulcar  moiety  of  the 
protocnemic  dorso-lateral  pairs  remain  incomplete,  while  the  sulcar  moiety  of  the  ventro-lateral  pair 
is  incomplete  in  one  group  (Brachycneminte)  and  complete  in  another  (Macrocneminse).  Additional 
mesenteries  (metacnemes)  arise  independently  (i.  e.  neither  in  pairs  nor  symmetrically  on  each  side) 
within  the  exocoele  on  each  side  of  the  sulcar  directives,  and  become  arranged  in  unilateral  pairs, 
constituted  of  an  incomplete  and  a complete  moiety. 

Only  the  perfect  mesenteries  are  fertile  and  bear  mesenterial  filaments  with  both  glandular  streaks 
and  ciliated  bands.  A single  sulcar  gonidial  groove  is  present.  The  ectoderm  of  the  column- wall 
is  devoid  of  a muscle  and  ganglion  layer,  and  the  mesogloea  is  traversed  by  irregularly  branching 
ectodermal  canals  or  by  scattered  groups  of  cells.  The  body-wall  is  usually  incrusted  with  foreign 
particles.  The  polyps  are  generally  grouped  in  colonies  connected  by  a coenenchyme,  the  coelenteron 
of  each  polyp  communicating  with  that  of  the  other  members  of  the  colony  by  means  of  basal 
endodermal  canals. 

I have  already  given  the  reasons  for  which  the  tribe  Zoantheee  has  been  erected  into  an  Anthozoan 
division  equivalent  to  the  Ceriantharia,  Aetiniaria,  Alcyonaria,  etc.  It  includes  only  one  family, 
which  therefore  carries  with  it  the  definition  of  the  order.  It  is  of  interest  to  note  that  though 
filaments  do  not  occur  on  the  imperfect  mesenteries  of  adult  Zoanthids  yet  McMurrich  (1899)  has 
found  the  glandular  streak  to  be  present  on  the  V and  VI  developmental  ] >ai rs  in  egg  embryos,  as 
well  as  indications  of  the  filament  in  the  micro-directives,  all  of  which  never  reach  the  stomodseum. 

The  mesenterial  arrangement  characteristic  of  the  Zoantharia  (restr.)  suggests  in  many  ways  the 
mesenterial  sequence  which  must  have  been  followed  by  the  polyps  which  produced  certain  types  of 
Palaeozoic  corals.  The  formation  of  the  calcareous  septa  in  corals  is  found  to  conform  very  closely 
with  that  of  the  mesenteries,  both  as  to  order  of  appearance  and  adult  arrangement,  just  as  do  the 
tentacles.  In  the  Palaeozoic  family  Zaphrentidie  the  septa  are  disposed  pinnately  with  regard  to  two 
primary  axial  septa,  the  “main”  and  “counter”  septa  of  palaeontologists,  and  two  other  primary  septa, 
the  lateral  or  “alar”  septa,  can  also  be  distinguished.  If  the  mesenterial  plan  of  the  Zoanthid  repre- 
sented in  lig.  2,  plate  A,  be  compared  with  the  septal  plan  of  a Zaphrentoid  coral,  such  as  Streptelmma,  it 
will  be  seen  how  very  closely  the  mesenterial  spaces  of  the  former  correspond  with  the  septal  scheme 
in  the  latter.  From  the  known  relationships  of  the  soft  parts  of  a coral  to  the  hard  parts  there  is  the 
greatest  suggestiveness  in  the  primary  mesenterial  plan  of  a Zoanthid  to  “main,”  “counter,”  and 
“alar”  septa,  while  a pinnate  addition  of  the  later  mesenteries  is  characteristic  of  the  ventral  aspect, 
which  would  correspond  with  the  pinnate  septa  in  the  counter  quadrant  of  the  Zaphrentoid. 

The  septal  plan  of  Streptelasrna  as  given  by  Ivunth,  and  in  the  palaeontological  text-books  of 
Zittel  and  Nicholson,  indicates  that  the  mesenteries  were  added  in  the  primary  exoccelic  chamber  on 
each  side  of  one  of  the  pairs  of  directives,  just  as  in  the  Zoanthidx;  but  in  the  fossil  coral  another 
similar  series  of  mesenteries  appeared  in  the  next  primary  exocoele  on  each  side.  In  modern  Zoan- 
thids only  two  exoccelic  regions  of  active  growth  persist  beyond  the  protocnemic  stage,  but  in  the 
extinct  Zaphrentoids  there  were  four.  The  main,  counter,  and  alar  septa  are  the.  septa  formed  within 
the  primary  entocoelic  chambers.  Where  mesenterial  increase  is  simply  bilateral  at  one  region 
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within  an  axial  entocoele,  as  in  Forties  and  Cerianthus,  no  principal  axial  septum  would  be  produced, 
but  such  is  provided  for  in  polyps  built  upon  the  Zoanthid  type.1 

Family  ZOANTHIDS  Dana. 

With  definition  of  order. 

Subfamily  BRACHYCNEMINZE  Hadd.  & Shackl. 

Zoantharia  in  which  the  sulcar  element  of  the  protocnemic  sulco-lateral  pair  of  mesenteries  is 
imperfect. 

The  above  definition  with  regard  to  the  sulcar  element  of  the  sulco-lateral  pair  being  imperfect 
is  not  invariably  true  for  all  the  individuals  of  a species.  For  in  all  the  genera,  except  Sphenopus, 
included  within  the  subfamily,  polyps  have  been  met  with  in  which  the  mesentery  referred  to  is 
perfect.  In  the  paper  on  the  Jamaican  Zoanthece  I have  recorded  that  a specimen  of  Gemmaria  variablis 
Duerdeu  presented  the  normal  brachycnemic  arrangement  on  one  side  and  the  macrocnemic  on  the 
other.  In  a colony  of  Palythoci  mammillosa  Ellis  & Solander,  one  polyp  was  brachycnemic  on  the 
right  and  macrocnemic  on  the  left  side;  and  in  another  polyp  from  the  same  colony  the  brachycnemic 
condition  was  on  the  left  side  and  the  macrocnemic  on  the  right.  Similar  combinations  of  the  micro- 
type were  found  in  Palythoa  caribsea  Duchassaing  & Michelotti,  but  one  polyp  was  altogether  macro- 
typic  on  both  sides,  in  place  of  the  normal  brachytype.  In  the  course  of  the  present  investigations  a 
polyp  of  Zoanthus  sociatus  was  found  which  was  brachycnemic  on  the  left  side  and  macrocnemic  on  the 
right  (fig.  16);  and  Carlgren  (1896,  pi.  vm,  fig.  6a)  among  other  irregularities  in  a species  of  Isaurus 
found  a polyp  which  was  macrocnemic  on  the  same  side.  Various  other  irregularities  in  the  mesen- 
terial arrangement  of  different  species  of  Zoanthids  have  been  given  by  other  workers;  but  apparently 
very  rarely  is  there  an  actual  replacement  of  one  type  by  the  other,  as  in  the  cases  above  mentioned. 

The  numerous  instances  just  cited  are  sufficient  to  indicate  that  the  macrocnemic  or  brachy- 
cnemic type  of  mesenterial  arrangement  in  the  Zoanthidx  is  not  so  fixed  as  has  been  supposed,  that  in 
the  same  polyp  both  types  may  occur  on  different  sides,  or  even  the  entire  macrocnemic  arrangement 
may  appear  in  place  of  the  brachycnemic.  Still,  by  far  the  majority  of  polyps  of  any  species  exhibit 
the  normal  order  established  by  Hertwig,  Erdmann,  and  others  for  the  particular  genus,  and  the 
exceptions  now  and  again  met  with  should  not  be  allowed  to  diminish  the  taxonomic  value  of  the  two 
subfamilies.  Of  six  polyps  of  the  Porto  Rican  Z.  sociatus  examined,  only  the  one  represented  by  the 
transverse  section  in  fig.  16  showed  any  departure  from  the  established  order,  and  the  many  Jamaican 
polyps  examined  were  all  normal. 

Roule  (1900)  has  recently  suggested  that  the  macrotypic  genera  Epizoanthus  and  Parazoanthus 
should  disappear,  and  their  representatives,  along  with  those  of  Gemmaria,  become  united  in  the 
genus  Palythoa.  He  goes  so  far  as  to  place  the  Gemmaria  swiftii  of  Duchassaing  & Michelotti  under 
the  genus  Palythoa , though  I have  shown  (1898,  p.  372)  that  its  polyps,  like,  those  of  all  the  species 
of  Parazoanthus,  are  macrocnemic  and  possess  a diffuse  endodermal  sphincter  muscle. 

Such  associations  as  those  proposed  by  Roule  have  reference  mainly  to  the  external  appearance 
and  habit  of  the  colonies,  and  are  wholly  adverse  to  the  principles  of  classification  which  hitherto 
have  been  found  of  the  greatest  value  in  Actinian  studies. 

Genus  ZOANTHUS  Lamarck. 

Brachycnemic  Zoanthidx,  with  a double  mesogloeal  sphincter  muscle.  The  body-wall  is  in- 
crusted;  the  ectoderm  is  usually  discontinuous;  well-developed  ectodermal  canal  system  in  the 
mesoglcea;  monoecious  or  dioecious.  Polyps  connected  by  a thin  lamellar  ccenenchyme,  stolons,  or 
more  rarely  free. 

1 Since  this  was  written  I have  been  able  to  show  (Johns  Hopkins  University  Circulars,  vol.  xxi,  No.  155,  January,  1902) 
from  an  examination  of  numerous  serial  sections  that  the  primary  septa  of  the  Rugose  coral,  Lophophyllum  proliferum 
(MeChesney),  are  liexameral  as  in  modern  corals.  Also  that  the  later  septa  are  added  in  such  a manner  as  to  leave  no 
doubt  that  the  mesenterial  sequence  bore  the  closest  resemblance  to  that  characteristic  of  living  Zoanthids,  except  that 
in  Lophophyllum  new  mesenteries  and  septa  were  added  within  four  primary  exocoelic  chambers,  whereas  in  Zoanthids  new 
mesenteries  arise  in  only  two  exocoelic  chambers.  Recent  Zoanthids  bear  much  the  same  relationship  to  the  Palseozoic 
Rugose  corals  which  living  Actinians  do  to  modern  corals. 
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About  a dozen  different  colonies  belonging  to  the  genus  Zoclrilhus  are  contained  in  the  Porto 
Rican  collection.  Externally  they  are  divisible  into  two  well-marked  groups:  (1)  Colonies  possessed 
of  a continuous  incrusting  eoenosarc,  from  which  small  polyps  rise  as  mammiform  or  cylindrical 
upgrowths,  and  are  practically  of  the  same  diameter  throughout.  (2)  Colonies  without  a continuous 
incrusting  ccenosarc,  the  polyps  forming  irregular  clusters,  connected  with  one  another  and  with  for- 
eign debris  by  narrow  stolons,  flattened  coenosarcal  expansions,  or  growing  directly  from  one  another. 
In  these  the  individual  polyps  are  mostly  club-shaped  and  pedunculated,  but  they  may  be  cylindrical. 

The  representatives  of  the  genus  Zoanthus  are  very  variable  in  form,  dimensions,  number  of 
tentacles,  and  color,  according  to  the  conditions  under  which  they  are  living,  so  that  where  an  abun- 
dance of  material  is  available  it  becomes  very  difficult  to  secure  constant  and  specific  characters,  and 
thus  to  identify  the  different  types  with  the  descriptions  of  other  workers. 

Verrill  in  a recent  paper  (1900)  recognizes  ten  West  Indian  species,  including  those  from  the 
Bahamas  and  Bermudas.  Already  many  synonymic  difficulties  have  been  introduced.  In  my 
account  of  the  Jamaican  Actiniaria  I have  placed  the  colonies  with  a continuous  incrusting  eoenosarc 
under  Duchassaing  & Michelotti’s  term,  Mammillifera  pulchellus,  a form  which  these  authors  believed 
to  be  but  a variety  of  the  M.  nympheie  of  Lesueur.  Externally  they  exhibit  no  differences  from  the 
Bahaman  specimens  which  McMurrich  has  determined  as  M.  nympliex,  but  the  sphincter  muscle  of  the 
two  apparently  differs  to  such  a degree  as  to  warrant  their  separation  as  distinct  species.  Trans- 
verse and  longitudinal  sections  of  the  Porto  Rican  specimens  of  the  Mammillifera  type  exhibit  all  the 
characteristics  of  the  Jamaican  specimens,  and  I have  therefore  determined  them  as  Zoanthus  pulchellus. 

Verrill  (1900,  p.  566)  in  a footnote  points  out  that  Lesueur  (1817,  p.  178)  was  evidently  in  error  in 
stating  that  the  tentacles  in  M.  auricula  are  26  to  30;  Lesueur’s  transverse  section  of  the  same  species 
represents  61  mesenteries,  and  as  the  number  of  tentacles  corresponds  with  the  number  of  mesenteries 
it  may  be  assumed  that  the  former  are  about  52  to  60.  As  McMurrich  distinguished  his  M.  nympheie 
from  M.  auricula  mainly  on  the  tentacular  differences  it  is  clear  that  the  determinations  of  McMurrich 
and  myself  become  very  difficult  of  comparison  with  the  original  types  of  Z.  auricula,  Z.  nympliex,  and 
Z.  pulchellus,  especially  considering  that  the  external  characters  upon  which  alone  the  three  are 
founded  are  so  very  variable.  I do  not  at  present  see  that  any  advantage  is  to  be  gained  by  attempting 
to  modify  the  synonymy  already  adopted,  and  therefore  retain  Z.  pulchellus  for  the  forms  above 
mentioned.  The  characters  as  exhibited  by  the  Jamaican  and  Porto  Rican  representatives  seem 
clearly  enough  defined  to  enable  them  to  be  recognized  at  any  time. 

The  Jamaica  colonies  with  mostly  clavate,  pedunculated  polyps,  irregularly  united  by  stolons, 
etc.,  I previously  identified  as  the  Z.  flos-marinus  of  Duchassaing  & Michelotti,  mainly  from  the 
description  which  McMurrich  gave  of  Bermudan  specimens  identified  by  him  as  this  species.  Verrill, 
however,  has  placed  the  Z.  flos-marinus  of  McMurrich  under  his  new  species,  Z.  proteus,  and  the 
Jamaican  Z.  flos-marinus  as  a doubtful  synonym  of  Z.  socialus.  Judging  from  the  figure  of  the  sphincter 
of  Z.  socialus  which  McMurrich  (1898)  has  recently  given  I am  inclined  to  think  that  Verrill’s  suggestion 
is  the  best  solution  of  the  present  difficulty.  There  is  nothing  in  Lesueur’s  description  of  Z.  socialus, 
nor  in  the  more  detailed  study  given  by  McMurrich,  which  does  not  occur  in  the  specimens  I have 
had  under  examination.  I have  therefore  in  the  present  paper  placed  the  Jamaican  Z.  flos-marinus  as 
a synonym  of  Z.  socialus,  and  identify  the  Porto  Rican  specimens  as  this  species.  The  form  possessing 
about  36  tentacles,  which  Duchassaing  & Michelotti  describe  as  Z.  flos-marinus,  has  therefore  yet  to  be 
rediscovered. 

It  is  regrettable  that  Verrill  has  not  given  a figure  of  the  sphincter  muscle  of  his  new  species, 
Z.  proteus;  for  among  the  external  characters  which  he  gives  there  are  none  which  may  not  occur  in 
the  species  already  recognized.  To  my  mind  the  validity  of  the  new  species  can  only  be  established 
by  showing  that  the  sphincter  possesses  a characteristic  form,  or  that  some  other  constant  anatomical 
feature  occurs. 

Zoanthus  pulchellus  (Duchassaing  & Michelotti).  Pis.  II,  IV,  Figs.  2,  3,  14. 

Mamillifera pulclicUa,  Duchassaing  et  Michelotti,  1866,  p.  137,  pi.  vi,  fig.  4 (an  varietas  M.  nymphxxf). 

Zoanthus puclieUus,  Duerden,  1898,  p.  341,  pi.  vim,  fig.  3;  pi.  xvma,  figs.  3,  4. 

External  characters. — The  polyps  are  erect,  cylindrical,  short  or  elongated,  thin-walled,  smooth, 
usually  closely  arranged,  and  rise  from  a thin,  tough,  incrusting  ccenenchyme.  Where  widely  sepa- 
rated they  generally  appear  on  retraction  as  low  mammiform  prominences.  On  retraction  they  may 
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be  a little  swollen  above  or  remain  of  the  same  diameter  throughout,  and  terminate  distally  in  a 
rounded  or  slightly  conical  manner;  a central  aperture  remains,  from  which  radiate  delicate  capitular 
ridges.  On  partial  retraction  a deep  groove  is  often  seen  dividing  the  capitulum  into  an  inner  and  an 
outer  part,  but  this  becomes  interned  when  the  column-wall  is  completely  infolded. 

The  tentacles  are  short,  digitiform,  overhang  during  extension,  and  are  arranged  in  two  alternating 
rows  of  about  thirty  in  each.  The  naked  portion  of  the  disk  is  depressed  below  the  tentacular  margin, 
smooth,  thin-walled,  and  exhibits  radiating  lines.  During  expansion  the  oral  cone  is  much  elevated, 
and  the  mouth  is  slit-like.  The  stomodieal  groove  is  not  clearly  seen  in  living  polyps.  The  disk  and 
capitulum  become  greatly  enlarged  during  full  expansion,  so  that  when  all  the  polyps  in  a colony  are 
in  this  state  their  margins  are  in  contact,  and  the  mutual  pressure  produces  a polygonal  outline. 

The  ccenenchyme  is  smooth,  continuous,  lamellar,  and  adheres  closely  to  the  rocks  and  stones, 
following  the  various  irregularities  of  their  surface.  Occasionally  it  becomes  ribbon-shaped,  when  the 
polyps  are  more  widely  separated. 

The  color  of  the  lower  part  of  the  elongated  polyps  is  pah;  buff,  the  white  mesenterial  lines  showing 
through  the  partly  transparent  walls;  the  upper  part  is  olive  blue,  the  capitulum  being  a little  lighter 
and  usually  exhibiting  green  radiating  lines.  The  tentacles  are  nearly  always  dark  brown,  but  may 
be  green  or  olive.  The  disk  is  generally  a bright  green,  with  lighter  radiating  lines;  sometimes  it  is  a 
pale  green  or  yellow.  A darker  triangular  area  often  extends  from  the  two  axial  extremities  of  the 
mouth,  and  sometimes  one  is  more  pronounced  than  the  other.  The  peristome  in  many  is  a bright 
pink,  in  others  a bright  green,  more  rarely  yellow.  The  stomodffeum  sometimes  appears  green,  with 
white  radiating  lines  showing  through.  An  olive-brown  color  is  first  extracted  on  immersing  the 
colonies  in  alcohol,  and  the  polyps  become  a uniform  green,  due  to  the  presence  of  numerous  zooxan- 
thellEe  within  the  endodermal  cells. 

The  average  diameter  of  the  column  in  living  specimens  is  6 mm.;  the  diameter  of  the  capitulum 
on  full  expansion  varies  from  8 to  10  mm.  The  length  of  the  column  is  variable,  depending  mostly 
upon  the  position  of  the  polyp  in  the  colony.  An  average  length  is  5 mm.;  some  may  attain  a length 
of  nearly  three  times  this,  while  the  mammiform  polyps  may  extend  only  3 to  4 mm.  above  the  level  of 
the  coenenchyme.  The  tentacles  are  from  2 to  3 mm.  in  length.  Colonies  are  often  met  with  from 
20  to  30  cm.  across. 

Anatomy  and  Histology. — The  column-wall  is  protected  on  the  outside  by  a subcuticle,  which  is 
partly  coated  with  a layer  of  foreign  matter,  mostly  diatom  frustules  and  fine  mud.  This  is  best  seen 
in  the  lower  part  of  the  polyp,  but  may  extend  nearly  the  whole  length.  The  ectoderm  is  very  narrow, 
and  its  cells  have  lost  their  columnar  character  except  in  the  distal  region.  Below,  the  layer  is  largely 
vacuolated,  numerous  nuclei  occur,  and  the  protoplasm  is  arranged  in  strands,  and  is  granular  and 
stains  deeply.  Connecting  mesogloeal  strands  pass  from  the  subcuticle  to  the  middle  layer,  the  ecto- 
derm appearing  as  if  embedded  in  irregular  mesogloeal  chambers.  Toward  the  base  the  subcuticle  is 
better  developed  and  the  ectoderm  becomes  thinner. 

The  mesogkea  is  thickest  in  the  region  of  the  capitulum  and  also  toward  the  ccenenchyme.  It 
contains  isolated  connective-tissue  cells,  and  fine  processes  are  seen  extending  from  the  ectoderm 
to  the  endoderm.  Cell-islets  also  occur,  some  of  which  contain  dark,  granular  pigment  matter.  They 
are  largest  and  most  numerous  toward  the  endodermal  border,  where  they  sometimes  appear  as 
forming  an  interrupted  encircling  sinus.  Often  a canal  occurs  opposite  the  insertion  of  each  mesentery. 
Vacuoles,  or  circular  spaces  with  only  a single  nucleus,  are  not  infrequent  in  the  mesoglcea  toward 
its  ectodermal  border,  and  the  margin  is  not  always  well  defined. 

The  endoderm  is  a very  narrow  layer  and  is  crowded  with  zooxanthelke  and  small  oval 
nematocysts.  On  its  mesogloeal  border  it  gives  rise  to  a weak  musculature. 

The  coenenchyme  contains  numerous  irregularly  distributed  canals  connecting  the  coelenteron 
of  one  polyp  with  that  of  others.  These  are  lined  with  a strongly  cilated  endoderm,  and  possess  a 
weak  musculature. 

The  mesogloeal  sphincter  muscle  is  strongly  developed  and  consists  of  a small  upper  or  distal  portion 
and  a larger  lower  or  proximal  portion,  the  two  separated  by  a deep  groove  in  retracted  polyps  (fig.  14) . 
The  upper  part  consists  of  a number  of  small,  closely  arranged,  rather  elongated,  irregular  cavities, 
lined  by  muscle  fibers.  The  mesogloeal  spaces  in  the  lower  part  of  the  sphincter  are  also  very  closely 
arranged,  narrow,  and  at  the  broadest  part  extend  nearly  across  the  middle  layer.  Below,  the  muscle 
passes  toward  the  ectodermal  border  and  then  turns  inward,  terminating  in  a number  of  small 
chambers  toward  the  endodermal  border  of  the  mesogkea. 
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Rather  more  chambers  occur  in  the  sphincter  here  represented  than  in  the  sphincter  already 
figured  in  the  account  of  the  Jamaican  polyps,  and  they  are  more  closely  arranged.  Still  the  same 
general  arrangement  is  presented  in  both;  a certain  amount  of  individual  variation  is  to  be  expected. 

The  ectoderm  of  the  tentacles  is  an  ordinary  columnar  epithelium,  and  unlike  that  of  the  column- 
wall  is  devoid  of  any  cuticle  and  subcuticle.  Very  small  nematocysts  occur  in  a peripheral  zone,  and  a 
weak  longitudinal  musculature  on  its  inner  border.  The  mesogloea  is  devoid  of  cell-islets,  and  the 
endoderm  is  greatly  thickened  in  retracted  examples,  leaving  scarcely  any  lumen  and  being  crowded 
with  zooxanthellse.  A weak  circular  endodermal  muscle  occurs. 

The  wall  of  the  disk  is  much  like  that  of  the  tentacles,  but  nematocysts  are  not  so  numerous  in  the 
ectoderm,  and  the  endoderm  is  never  so  broad  a layer.  Numerous  cells  with  granular  protoplasm 
occur  in  the  mesogloea,  especially  toward  its  ectodermal  border.  Both  the  endodermal  and  ectodermal 
musculatures  are  very  weak. 

The  stomodseum  is  usually  greatly  elongated  in  transverse  sections,  and  the  ectoderm  forms  about 
eight  deep  longitudinal  folds  on  each  side.  The  sulcar  groove  is  smooth  and  elongated.  Ciliated 
supporting  cells  are  the  principal  constituents  of  the  stomodteal  ectoderm,  but  granular  gland  cells 
which  stain  deeply  in  methyl  blue  also  occur,  as  well  as  a few  nematocysts.  The  mesogloea  is  rather 
broad,  and  contains  a few  isolated  cells.  The  endoderm  is  very  narrow,  as  is  the  case  with  the  lining 
of  the  coelenteron  generally. 

The  mesenteries  are  microtypic  in  all  the  polyps  examined,  the  number  of  pairs  varying  from 
25  to  JO.  At  their  insertion  in  tlie  column-wall  they  are  narrow,  but  enlarge  beyond,  where  the 
single  basal  canal  occurs,  the  layer  becoming  very  thin  again.  The  basal  canal  is  circular  or  oval  in 
section  in  the  upper  region,  but  becomes  more  elongated  below.  A very  weak  parieto-basilar  muscle 
occurs;  the  retractor  muscle  is  clearly  seen  supported  upon  rounded  folds  of  the  mesogloea  and  enables 
the  paired  character  of  the  mesenteries  to  be  established. 

At  the  inner  termination  of  the  stomodseum  the  reflected  ectoderm  is  very  clearly  seen,  passing 
for  a short  distance  up  the  face  of  the  complete  mesenteries  and  then  downward  along  the  free  edge, 
giving  rise  to  trifoliate  mesenterial  filaments.  The  character  of  the  Zoanthid  mesenterial  filament  has 
been  fuliy  described  byMcMurrich  (1899),  and  it  is  unnecessary  to  repeat  it  here.  Shortly  below  the 
stomodteal  termination  the  mesenterial  endoderm  becomes  greatly  swollen,  the  mesentery  appearing 
clavate  in  transverse  section.  The  epithelium  is  densely  crowded  with  granules  of  various  kinds, 
many  of  them  yellow.  McMurrich  has  surmised  that  the  granules  are  in  some  way  products  of 
digestion. 

Many  polyps  from  different  colonies  contained  ova  distributed  about  midway  along  the  length  of 
the  macrocnemes. 

Localities. — St.  Thomas  (Ducliassaing  & Michelotti) ; Jamaica  (Duerden);  Porto  Rico  (U.  S.  Fish 
Commission). 


Zoanthus  sociatus  (Ellis).  Pis.  II,  IV,  V;  Figs.  4,  15-22. 

Actinia  sociata,  Ellis,  1767,  p.  436,  pi.  xix,  figs.  1,  2;  Ellis  & Solander,  1786,  p.  5,  pi.  I,  figs.  1,  2. 

Zoanthus  sociatus,  Lesueur,  1817,  p.  176;  McMurrich,  1889,  p.  62,  pi.  ii,  fig.  3;  pi.  iv,  figs.  15-18;  1898,  p.  242,  pi.  in,  fig.  1; 
Verrill,  1900,  p.  561. 

Zoanthus  Jlos-marinus,  Duerden,  1898,  p.339,  pi.  xvii  a,  fig.  2;  xvm  a,  fig.  2. 

External  characters. — The  polyps  are  erect,  clavate  or  cylindrical  in  form,  and  rise  directly  from 
a thin  band-like  incrusting  eoenenchyrne,  or  from  a free  irregular  stolon,  or  directly  from  one  another, 
either  at  the  base  or  a short  distance  up  the  column.  Usually  the  column  is  smooth,  thin-walled,  and 
pellucid,  but  sometimes  a membranous  cuticle  occurs,  more  obvious  toward  the  base,  and  foreign 
particles  adhere  to  it.  On  complete  retraction  the  column  is  usually  swollen  above,  and  on  partial 
retraction  a deep  groove  is  seen  separating  the  capitulum  into  an  inner  narrow  zone  and  an  outer  region 
which  passes  insensibly  into  the  column.  Twenty-four  to  thirty  minute  rounded  denticulations  or 
capitular  ridges,  alternating  with  the  outer  row  of  tentacles,  occur  on  the  inner  capitulum  and  are 
continued  for  some  distance  down  the  column. 

The  tentacles  are  dicyclic,  slightly  entaemieous,  smooth,  acuminate  or  rounded  at  the  tip,  and 
overhanging  in  full  expansion.  They  vary  in  number  from  48  to  60. 

The  disk  is  smooth,  thin-walled,  and  shows  radiating  divisions.  The  peripheral  area  is  more 
deeply  grooved,  and  overhangs  on  full  expansion;  the  middle  region  is  elevated,  and  the  mouth  slit-like. 
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The  ccenenehyme  is  very  rarely  band-like  and  incrusting;  more  often  it  is  represented  by  stolons, 
variable  in  form  and  length,  and  constituting  an  irregular  connection  between  the  polyps.  Sometimes 
the  base  of  a polyp  may  be  flattened  or  irregularly  lobulated  on  one  or  more  sides,  as  if  forming 
ccenenehyme.  Polyps  all  about  the  same  size  are  often  closely  associated,  incrusting  some  rock  or 
stone.  More  often  they  are  in  practically  free  clusters,  loosely  attached  to  coral  and  shore  debris, 
the  polyps  connected  with  one  another  in  an  irregular  fashion  by  free,  stolon-like  coenenchyme. 
Polyps  living  on  the  upper  surface  of  stones  are  usually  short  and  cylindrical,  while  those  on  the 
sides  and  underneath,  or  in  crevices,  become  more  elongated,  with  a distinct  peduncle.  In  any  large 
group  of  polyps  the  individuals  on  expansion  rise  to  practically  the  same  level  however  they  are 
disposed  with  regard  to  one  another  basally. 

The  lower  part  of  the  column  is  usually  sand-colored,  the  upper  dark  green  or  bluish;  the 
tentacles  are  yellowish  green,  blue  green,  or  brown.  The  disk  presents  various  light  and  dark  shades 
of  blue  and  green,  often  mixed  with  yellow  and  black;  the  oral  cone  is  bright  yellow  or  green;  a 
darker  triangular  area  may  be  present  at  each  angle  of  the  mouth  or  at  only  one.  McMurrich  gives 
the  column  of  the  Bahaman  specimens  as  usually  flesh-colored,  with  the  upper  part  purplish  brown;  the 
tentacles  are  the  same  in  color  as  the  upper  part  of  the  column. 

The  height  of  the  polyps  is  very  variable;  an  average  may  be  about  1 7 mm. ; the  greatest  diameter 
of  the  living  retracted  polyp  is  5 mm. , of  preserved  polyps  3 mm.  The  diameter  of  the  disk  in  expansion 
varies  from  5 to  8 mm.;  the  inner  tentacles  are  2.5  mm.  long. 

Anatomy  and  Histology. — The  cuticle,  subcuticle,  and  ectoderm  are  of  the  same  character  as  in  the 
previous  species.  The  ectoderm  is  strongly  vacuolated  below,  but  less  so  above,  and  contains  oval 
nematocysts;  its  mesogloeal  boundary  is  often  not  well  defined  on  account  of  the  connecting  mesogloeal 
strands,  mesoglceal  vacuoles,  and  cell-inclosures. 

The  mesogloea  is  broad  in  the  region  of  the  lower  sphincter  muscle  and  thence  narrows  in  both 
directions,  becoming  greatly  constricted  at  the  capitular  groove.  Large  and  small  cell-inclosures 
occur,  many  of  them  containing  fine  pigment  granules.  Circular  and  oval  vacuoles  also  occur,  with 
but  few  cell  contents.  An  interrupted  encircling  sinus  is  present,  connected  in  places  with  the 
ectoderm.  The  endoderm  is  a very  thin  layer,  loaded  with  zooxanthelke,  and  forms  a delicate 
circular  musculature. 

The  sphincter  muscle  is  double  and  mesogloeal;  the  smaller  part  consists  of  but  a few  distinct 
cavities,  while  the  larger  is  very  elongate  and  is  represented  by  an  enormous  number  of  chambers 
variable  in  size  and  outline  and  becoming  smaller  below. 

The  ectoderm  of  the  tentacles  is  devoid  of  cuticle  and  subcuticle,  and  contains  numerous  small 
oval  nematocysts  in  its  lower  parts.  Internally,  fine  pigment  granules  may  occur  and  a weak 
ectodermal  muscle  on  fine  mesogloeal  plaitings. 

The  mesogloea  is  thin  and  finely  plaited  on  its  endodermal  border  for  the  support  of  the 
musculature.  The  endoderm  is  very  broad  in  the  retracted  tentacles,  leaving  only  a small  lumen,  and 
is  crowded  with  zooxanthelke. 

The  ectoderm  of  the  disk  is  much  narrower  than  that  of  the  tentacles,  and  nematocysts  are  few. 
Between  the  ectoderm  and  mesogloea  appears  a kind  of  intermediate  layer  in  which  are  numerous 
oval  granular  cells  with  their  long  axis  at  right  angles  to  that  of  the  ectodermal  columnar  cells, 
some  are  partly  free  and  partly  embedded  in  the  mesogloea.  The  ectodermal  and  endodermal 
musculatures  are  weakly  developed. 

The  stomodffium  is  usually  oval  in  transverse  section,  with  about  six  deep  ridges  on  each  side, 
less  in  number  than  the  perfect  mesenteries.  The  gonidial  groove  is  rather  wide,  its  ectodermal  lining 
smooth,  with  few  gland  cells,  and  more  strongly  ciliated  than  the  stomodteal  ectoderm  elsewhere. 
The  rest  of  the  ectoderm  is  broad  and  contains  many  small  nematocysts  in  its  deeper  regions.  A 
delicate  nerve  layer  can  be  detected  in  favorable  sections.  The  mesogloea  is  also  comparatively  broad, 
more  so  than  in  the  disk  and  mesenteries. 

The  mesenteries  are  normally  brachytypic,  but  the  macrotypic  arrangement  may  occur  on  one 
side  or  another.  The  number  of  mesenteries  is  usually  about  60. 

The  endoderm  contains  many  zooxanthelke  and  medium-sized  oval  nematocysts.  The  mesogkea 
is  finely  plaited  for  the  support  of  the  retractor  muscle.  In  most  cases  a basal  canal  occurs  some  little 
distance  from  the  insertion  of  the  mesenteries  in  the  column-wall,  but  is  not  present  in  all.  The 
canals  contain  many  small  oval  nematocysts. 

2d— F.  C.  B.  1900—22 
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The  reflected  ectoderm  and  mesenterial  filaments  are  of  the  usual  Zoanthean  character,  and  for 
this  species  have  been  fully  described  by  McMurrich  in  his  paper  “The  Mesenterial  Filaments  in 
Zoanthus  sociatus  (Ellis),”  1899.  The  endoderm  becomes  greatly  swollen  below,  where  it  contains  an 
enormous  quantity  of  pigment  and  nutritive  granules  of  various  kinds.  Before  receiving  Professor 
McMurrich’s  paper  I had  made  numerous  sections  and  drawings  of  the  mesenterial  filaments  in  this 
species,  with  a view  to  their  study  along  somewhat  similar  lines  to  those  followed  in  the  above  paper. 
My  results  as  to  the  relationships  of  the  intermediate  tissues  and  ciliated  bands,  and  also  as  to  the 
very  different  character  of  the  median  part  of  the  filament  in  its  upper  and  lower  regions,  agree  with 
those  of  McMurrich.  I therefore  merely  give  the  figures  and  refer  the  reader  to  the  latter’s  more 
detailed  account.  My  studies  on  this  and  other  species  lead  me  to  regard  the  uppermost  part  of  the 
median  filament  as  a downgrowth  of  the  stomodaeal  ectoderm  and  the  remaining  part  as  endodermal, 
and,  contrary  to  McMurrich,  I am  inclined  to  regard  the  intermediate  streak  as  endoderm. 

No  fertile  polyps  have  been  met  with. 

Localities:  Dominica  (Ellis),  Guadeloupe  (Lesueur),  Bahamas  (McMurrich),  Bermuda  (Verrill), 
Jamaica  (Duerden),  Porto  Rico  (U.  S.  Fish  Commission). 

Genus  ISAURUS  Gray. 

Large  brachycnemic  Zoanthidx,  with  a single  mesoglreal  sphincter  muscle.  The  body-wall  is 
unincrusted;  the  ectoderm  discontinuous;  ectodermal  and  endodermal  bays  and  small  canals  in  the 
mesogloea.  Monoecious  or  dioecious.  Polyps  in  small  clusters  or  solitary. 

Carlgren  (1896)  has  carried  out  investigations  upon  several  examples  of  an  undescribed  species 
of  Isaurus  in  order  to  determine  the  relationship  of  the  external  smooth  and  tuberculated  areas, 
occurring  in  all  the  species  of  the  genus,  with  the  internal  bilaterality  exhibited  by  the  mesenteries 
and  stomodseum.  One  would  naturally  expect  that  the  external  symmetry  would  correspond  with 
the  internal.  Carlgren  finds  that,  as  a rule,  the  smooth  concave  part  of  the  column  corresponds  with 
the  dorsal  side  of  the  polyp,  or  side  on  which  the  pair  of  microdirective  mesenteries  is  inserted 
(sulcular),  and  the  convex  part  of  the  column,  bearing  the  tubercles,  .corresponds  with  the  ventral 
aspect  of  the  polyp  which  bears  the  macrodirectives  and  the  gonidial  groove  (sulcar).  Although  the 
tubercles  may  appear  on  both  the  right  and  left  sides,  it  never  happens  that  the  smooth  side  is  ventral; 
this  belongs  to  the  dorsal  part  of  the  body-wall. 

The  relationships  met  with  in  I.  duchassaingi  scarcely  conform  with  Carlgren’ s results.  In  the 
specimen  from  which  fig.  23  was  taken  a very  large  tubercle  occurs  a little  distance  from  the  middle  of 
the  dorsal  side,  and  in  varying  sizes  they  extend  nearly  all  round.  A section  of  this  kind,  however, 
is  unsatisfactory  for  showing  the  actual  relationships  of  the  smooth  and  tuberculated  area.  Very  thick 
sections  of  two  other  polyps  of  the  Porto  Rican  Isaurus  were  therefore  taken  and  are  represented  in 
figs.  24,  25.  Fig.  24  gives  the  appearance  in  one  of  the  polyps,  the  mesenteries  appearing  much  broader 
than  in  thin  sections.  The  lightly  shaded  area  represents  the  surface  of  the  section,  while  the  dark 
area  beyond  indicates  the  projections  on  the  lower  part  of  the  segment.  Fig.  25  represents  the  same 
letails  in  the  second  polyp.  In  both,  the  narrow,  smooth  region  of  the  polyp  is  wholly  to  the  right 
side  of  the  directive  axis,  but  nearer  the  dorsal  than  the  ventral  border.  The  relationships  were  also 
checked  on  the  entire  polyp.  It  is  clear  from  the  figures  that  in  none  of  the  three  polyps  can  the 
external  bilaterality  be  said  to  correspond  with  the  internal,  as  Carlgren  found  to  be  mostly  the  case 
with  his  specimens. 

Isaurus  duchassaingi  (Andres).  Pis.  II,  VI,  VII,  Fig.  5,  23-26. 

Zoanthus  tubcrculams,  Duchassaing,  1850,  p.  11;  DueSassaing  et  Miclielotti,  1860,  p.  327,  pi.  vm,  fig.  5. 

Antinedia  tuberculata , Duchassaing  ct  Miclielotti.  1866,  p.  136,  pi.  vr,  figs.  2,3. 

Antinedia  duchassaingi , Andres,  1883,  p.  544. 

Isaurus  duchassaingi,  McMurrich,  1896,  p.  190,  pi.  xvn,  figs.  G-S;  Duerden,  1898,  p.346,  pl.xvnu,  fig. 4,  pl.xvma,  fig.5. 

Eight  specimens  of  this  peculiar  Zoanthid  were  secured  from  Hucares,  having  evidently  formed 
an  isolated  group  in  the  same  way  that  the  sjiecies  is  found  to  occur  around  Jamaica  and  the  Bahamas. 
In  general  the  polyps,  which  are  preserved  in  alcohol,  are  shorter  and  the  transverse  wrinklings  ami 
tubercles  more  pronounced  than  in  forms  obtained  around  Jamaica  and  preserved  in  formol.  Still  the 
same  essential  external  characters  are  displayed;  the  constancy  with  which  the  overhanging  bilateral 
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form  of  the  column,  the  vertical  bilateral  arrangement  of  the  tubercles,  and  the  peculiarities  of  the 
capitulum  are  repeated  is  a little  remarkable.  The  polyps  are  rarely  seen  in  an  expanded  condition. 

One  of  the  specimens  sectionized  longitudinally  displayed  the  same  histological  and  anatomical 
characters,  including  the  form  of  the  sphincter  muscle,  as  have  been  already  given  by  McMurrich  and 
myself.  Tangential  sections  through  the  ectoderm  revealed  very  clearly  the  manner  in  which  the 
layer  is  broken  upon  into  distinct  cubical  blocks  by  mesogloeal  partitions,  extending  from  the  sub- 
cuticula  to  the  middle  layer  (fig.  26).  The  ectoderm  cells  in  each  block  have  lost  their  usual  columnar 
form  and  become  rounded,  and  are  charged  with  zooxanthellse  and  nematocysts;  the  endodermal 
bays  are  strongly  developed,  but  not  the  ectodermal. 

A polyp  sectionized  transversely  revealed  the  normal  microtypic  arrangement  of  the  mesenteries, 
writ-h  ten  complete  mesenteries  on  one  side  and  nine  on  the  other  (fig.  23).  The  sulcar  groove  was  not 
strongly  defined,  but  the  ectoderm  was  smooth,  while  along  each  side  the  stomodaeal  ridges  were  well 
pronounced.  The  mesenteries  on  the  sulcar  aspect  were  the  first  to  become  free.  The  section  repre- 
sented in  figs.  23  passes  through  two  of  the  tubercles  of  the  wall;  the  one  on  the  upper  right  hand  is 
long  and  narrow,  and  the  ccelenteron  is  prolonged  into  it.  The  ventral  tubercle,  though  smaller,  has 
a distinct  bay-like  character.  The  polyps  represented  in  transverse  section  in  figs.  24,  25  each  possessed 
ten  complete  mesenteries  on  each  side. 

External  characters. — The  polyps  are  firmly  adherent  to  rocks  and  stones  by  means  of  an  expanded, 
irregular  base.  Although  associated  in  groups  they  are  only  rarely  found  actually  united  with  one 
another,  the  slight  basal  expansion  representing  all  there  is  of  a coenenchyme.  The  column  is  cylin- 
drical or  clavate,  greatly  swollen  toward  the  base,  and  overhangs,  so  as  to  present  a concave  and  a 
convex  border.  The  proximal  part  is  smooth,  with  narrow,  incomplete  annuli,  but  ftie  distal  region 
bears  rows  of  large,  rounded  or  conical  tubercles  on  the  convex  aspect,  while  the  concave  aspect  is 
smooth,  thus  producing  a marked  external  bilaterality.  Four  principal  rows  of  from  five  to  eight 
tubercles  alternate  with  other  rows  which  possess  only  two  or  three  smaller  protuberances.  The 
column  of  young  specimens  may  be  wholly  smooth.  The  disk  is  entirely  hidden  in  retracted 
specimens,  but  the  capitulum  is  flattened  and  simulates  a disk.  It  forms  the  terminal  truncated  part 
of  the  retracted  polyp,  and  is  placed  obliquely,  a small  central  aperture  remaining  in  the  middle,  from 
which  radiate  numerous  ridges  and  furrows.  Around  the  margin  of  the  apparent  disk  occurs  an 
incomplete  ring  of  eight  or  nine  tubercles,  separated  by  deep  depressions,  and  diminishing  in  size 
toward  each  extremity  of  the  partial  circle.  In  the  living  condition  the  column-wall  is  firm,  tough, 
and  partly  transparent. 

The  basal  coenenchyme  is  colorless  or  irregularly  greenish  brown,  apparently  due  to  adhering 
algse.  The  column  may  be  dark  granular  brown,  mottled  with  green  and  black. 

The  diameter  of  the  column  varies  from  about  2 cm.  at  the  base  to  0.6  cm.  in  the  middle,  where  it 
is  narrowest.  Different  polyps  vary  in  height  from  2.2  cm.  to  4.2  cm.  The  retracted  tentacles  are 
0.3  cm.  long  in  section. 

Anatomy  and.  Histology. — The  column-wall  is  provided  nearly  throughout  with  a thick  subcuticle 
connected  with  the  mesoglcea  by  strands  across  the  ectoderm.  The  outside  cuticle  is  practically  devoid 
of  adhering  foreign  matter.  The  ectodermal  layer  is  broad,  and  its  cells  have  lost  their  columnar 
character,  the  mesogloeal  strands  dividing  it  into  cubical  or  spheroidal  blocks,  in  which  large  thick- 
walled  zooxanthelhe  and  nematocysts  occur  (fig.  26).  The  subcuticle  disappears  toward  the  upper 
extremity  of  the  column,  and  the  ectoderm  then  becomes  continuous  and  columnar  in  character.  The 
boundary  between  the  ectoderm  and  mesoglcea  is  not  clearly  defined,  portions  of  the  former  being,  as 
it  were,  cut  off  and  isolated  within  the  mesoglcea  as  cell-inclosures  or  islets  and  becoming  farther  and 
farther  removed  inwardly. 

The  mesoglcea  is  very  broad,  and  contains  numerous  cell-inclosures  and  uniformly  distributed 
isolated  cells  with  granular  protoplasm.  In  the  lower  part  of  the  column  the  cell-inclosures  take  the 
form  of  small  communicating  canals. 

The  endoderm  is  narrow  and  contains  numerous  zooxanthellse  and  small  nematocysts.  A 
circular  endodermal  muscle  occurs,  and  endodermal  bays  are  met  with  at  different  levels,  extending 
nearly  as  far  as  the  ectoderm  and  evidently  corresponding  with  the  thin  annuli  noticed  among  the 
external  characters.  The  tubercular  projections  on  the  upper  part  of  the  column  are  seen  in  sections  to 
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be  formed  mainly  as  thickenings  of  the  mesoglcea,  but  the  larger  are  hollow,  their  cavity  communicating 
with  the  ccelenteron.  Inturnings  of  the  ectoderm  may  also  occur,  forming  the  ectodermal  bays. 

The  sphincter  is  single,  mesoglceal,  and  strong,  extending  nearly  across  the  mesogloea.  Proxi- 
mally  the  mesogkeal  cavities  are  small  and  circular;  distally  they  are  oval  and  elongated. 

The  tentacles  possess  a peripheral  zone  of  narrow  nematocysts,  among  which  are  many  gland 
cells.  The  mesogloea  is  thin,  but  on  its  ectodermal  border  presents  long,  delicate,  branching  plaits  for 
the  support  of  the  longitudinal  muscle.  The  endoderm  is  narrow  and  contains  zooxanthelke  of  two 
kinds,  large  and  small.  The  disk  closely  resembles  the  tentacles  in  structure,  and  also  exhibits  the 
peculiar  ectodermal  musculature. 

The  stomodseum  may  be  strongly  oval  or  nearly  circular  in  outline,  and  the  ectoderm  is  thrown 
into  eight  or  nine  folds  on  each  side,  corresponding  with  the  mesenteries  (figs.  23).  The  tube  is 
but  slightly  truncated  opposite  the  gonidial  groove,  the  sulcar  directive  mesenteries  extending  from 
each  corner. 

The  mesenteries  are  brachytypic;  about  ten  pairs  usually  occur  on  each  side.  The  perfect 
members  are  very  narrow  and  arranged  at  equal  distances  apart  all  round  the  stomodseal  wall.  The 
mesenterial  mesogloea  and  endoderm  are  very  thin,  the  latter  crowded  with  zooxanthelke  and  small  oval 
nematocysts.  The  parieto-basilar  and  retractor  muscles  are  clearly  recognizable.  Toward  the  insertion 
of  the  mesentery  in  the  column-wall  the  mesogloea  is  swollen  and  thrown  into  small,  irregular  plaits 
for  additional  support  to  the  musculature.  A basal  canal  and  numerous  other  vertical  canals  and  cell- 
inclosures  occupy  nearly  the  whole  length  of  the  mesentery.  The  reflected  ectoderm  is  but  feebly 
developed,  and  the  mesenterial  filaments  are  of  the  usual  Zoanthean  type.  Toward  the  base  of  the 
polyp  the  mesenteries  unite  with  one  another  and  form  a reticular  structure,  filling  the  whole  of  the 
coelenteron. 

No  gonads  have  been  met  with  in  numerous  specimens  sectionized. 

Localities. — Guadeloupe  and  St.  Thomas  (Duchassaing  & Michelotti),  Bahamas  (McMurrich), 
Jamaica  (Duerden),  Porto  Rico  (U.  S.  Fish  Commission). 

Genus  PROTOPALYTHOA  Verrill. 

Gernmaria,  Duchassaing  et  Michelotti,  1860,  p.  55;  McMurrich,  1889,  p.  131,  etc.;  Haddon,T898,  p.  639,  etc.;  Duerden,  1898, 
p.  350;  Carlgren,  1900,  p.  106. 

Protopalythoa,  Verrill,  1900,  p.  562. 

Brachycnemie  Zoanthex,  with  a single  mesoglceal  sphincter  muscle.  Solitary  or  connected  by 
ccenosarc.  The  body-wall  is  incrusted.  The  ectoderm  discontinuous  or  continuous.  Lacuna:  and 
cell-islets  are  found  in  the  mesogloea.  Polyps  dioecious  or  monoecious. 

We  owe  to  Professor  Verrill  (1900,  p.  502)  the  recognition  that  Duchassaing  A Michelotti’s  familiar 
name  Gernmaria  was  preoccupied  by  McCready  in  1859  in  the  Hydrozoa,  and  also  to  Verrill  the  sub- 
stitution for  Gernmaria  of  the  term  Protopalythoa.  In  doing  this  he  has  assigned  as  the  type  of  the 
genus  Gernmaria  variabilis,  a species  described  by  me  in  1898,  and  again  referred  to  below.  None  of 
Duchassaing  & Michelotti’s  species  was  regarded  as  sufficiently  well  known  or  recognizable  to  occupy 
this  position. 

Verrill  (p.  563)  comments  upon  the  close  relationship  between  the  genera  Palythoa  and  Proto- 
palythoa, but  wisely  decides  to  keep  them  apart,  a course  which,  for  the  time  being,  will  tend  to  facili- 
tate the  study  of  their  different  representatives. 

Under  the  name  Gernmaria  the  genus  has  been  defined  in  practically  the  same  terms  by  all  recent 
students  of  the  Zoanthex. 

Protopalythoa  variabilis  (Duerden).  Pis.  II,  VII,  Figs.  6,  27. 

Gernmaria  variabilis,  Duerden,  1898,  p.  350,  pi.  xvna,  fig.  5;  pi.  x villa,  iigs.  7-9;  von  Heider,  1899,  p.  130,  pi.  xvn,  figs.  22-29. 
Protopalythoa  variabilis,  Verrill,  1900,  p.  562. 

This  species  was  first  described  from  specimens  obtained  from  Port  Henderson,  Jamaica,  and 
von  lleider  (1899)  has  since  provisionally  identified  as  the  same  a form  from  the  distant  locality  of 
Singapore.  In  the  Fish  Hawk  collections  from  Ilucares  are  fourteen  specimens  which  are  undoubtedly 
this  species,  and  agree  with  the  Jamaican  representatives  in  the  character  suggested  by  the  specific 
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term,  namely,  the  variability  in  size  and  outline  of  the  polyps.  Some  are  short  and  thickset,  while 
others  are  long  and  slender.  Mature  polyps  vary  in  length  from  1 cm.  to  2.5  cm. 

Preserved  in  alcohol  the  polyps  are  now  a dirty  gray,  due  to  the  presence  of  dark  incrusting 
particles.  They  are  mostly  free,  as  if  torn  from  some  other  object,  while  a few  are  adherent  to  pebbles 
and  shells,  with  a very  limited  development  of  ccenenchyme.  Two  or  three  small  specimens  rise 
directly  from  a broad  base,  as  if  grown  from  larvfe,  but  more  likely  from  a separate  fragment  of  ccenen- 
chyme. All  are  in  the  retracted  condition;  the  capitular  region  is  swollen,  and  the  capitular  ridges, 
about  thirty  in  number,  are  very  distinct.  On  adding  a few  drops  of  acid  to  the  liquid  in  which  the 
polyps  are  placed  a slight  effervescence  is  set  up,  showing  that  some  of  the  incrusting  particles  are 
calcareous;  but  in  sections  a large  quantity  of  siliceous  sand  grains  and  a few  sponge  spicules  and 
radiolarian  tests  remain,  mainly  limited  to  the  outer  half  of  body-wall.  Not  only  is  the  greater  part 
of  the  column-wall  impregnated  with  foreign  particles,  but  many  are  also  found  within  the  endoderm 
of  the  disk,  although  the  two  outer  layers — ectoderm  and  mesogloea — are  here  quite  devoid  of  them. 

Although  charged  to  such  a degree  with  sand  grains  and  sponge  spicules,  it  was  possible  to  cut 
moderately  thin  sections  from  specimens  embedded  in  paraffin.  In  vertical  sections  the  sphincter 
muscle  was  found  to  be  more  strongly  developed  than  in  the  polyp  from  which  its  form  was  originally 
represented  (1889,  pi.  xvm  a,  fig.  7),  more  nearly  corresponding  with  that  of  Gemmaria  fusca  on  the 
same  plate.  The  sphincter  muscle  of  the  Porto  Rican  polyps  is  represented  in  fig.  27  to  show  the 
possible  variation  within  the  species.  Transverse  sections  through  a polyp  displayed  the  microtypal 
arrangement  of  the  mesenteries;  seventeen  complete  mesenteries  occur  on  one  side  of  the  dorso-ventral 
axis  and  fifteen  on  the  other,  while  on  each  side  of  the  sulcar  directives  three  incomplete  mesenteries 
are  present  in  the  region  of  active,  growth  at  the  ventral  aspect.  Below  are  the  more  detailed  char- 
acters of  the  species. 

External  characters. — The  polyps  are  erect,  firm,  smooth,  and  rise  independently  from  a lamellar 
coenenchyme,  or  from  around  the  base  of  one  another,  or  rarely  are  solitary.  They  may  be  cylin- 
drical in  retraction,  swollen  a little  above,  or  more  usually  are  clavate.  Preserved  specimens  are  often 
transversely  wrinkled.  The  capitulum  usually  presents  about  thirty  capitular  ridges  and  furrows. 
The  tentacles  are  acuminate,  arranged  in  two  alternating  rows  of  about  thirty  in  each.  The  peristome 
may  be  considerably  raised,  and  the  mouth  is  elongated  and  slit.-like.  The  disk  and  upper  part  of  the 
column  are  greatly  enlarged  on  expansion,  and  the  margins  of  contiguous  polyps  come  into  contact 
and  by  mutual  pressure  produce  a polygonal  outline. 

The  ccenenchyme  is  thin  and  very  sparingly  developed.  As  a flattened  band  or  ribbon  it 
connects  the  different  members  of  a colony,  but  individuals  can  be  seen  in  process  of  separation,  the 
coenenchyme  becoming  constricted  and  ultimately  breaking  down. 

The  lower  part  of  the  column  is  light  buff  in  color,  while  the  upper  part  is  dark  brown.  The 
tentacles  are  usually  dark  brown,  but  may  be  olive  or  green.  The  outer  part  of  the  disk  may  be  dark 
brown  with  green  radiating  lines,  and  the  peristome  a bright  green;  or  the  disk  may  be  green  and  the 
peristome  brown;  in  others  the  whole  of  the  disk  is  bright  green.  The  stomodamm  is  colorless.  In 
alcohol  the  brown  coloi  is  first  extracted,  leaving  the  colony  a uniform  dark  green;  later,  this  gives 
place  to  a dirty  buff  color,  due  to  the  i pc  rusting  foreign  particles. 

The  dimensions  of  the  polyps  vary  greatly,  even  in  the  same  colony.  The  length  of  the  column 
of  one  of  the  largest  polyps  was  5 cm.,  diameter  1.2  cm;  an  average  height  is  1.5  cm.  and  diameter 
0.7  cm.  The  diameterof  the  fully  expanded  disk  is  2.3  cm. ; the  tentacles  are  about  0.3  cm.  in  length. 

Anatomy  and  Histology.  — The  cuticle  of  the  column-wall  is  thickly  coated  below  with  a layer  of 
foreign  material,  principally  diatoms.  The  ectoderm  is  continuous  and  presents  irregular  internal 
limitations,  partly  due  to  the  occurrence  of  incrustations,  but  also  as  a result  of  the  ectoderm  passing 
insensibly  into  the  cell-inclosures  of  the  mesogloea.  Zooxanthelke  and  large  oval  nematocysts  occur. 
The  incrustations  consist  mostly  of  sand  grains,  sponge  spicules,  and  radiolarian  tests,  and  extend 
from  the  inner  border  of  the  ectoderm  beyond  the  middle  of  the  mesogloea.  Sponge  spicules  are 
specially  aggregated  at  the  most  distal  part  of  the  column  (fig.  27).  Von  Heider  (1899,  pi.  xvir, 
fig.  28)  also  represents  a similar  accumulation  of  spicules  in  the  Singapore  specimens. 

The  mesogloea  is  thicker  above  and  below  than  in  the  middle;  numerous  isolated  cells  and  cell- 
inclosures  occur,  and  among  the  cells  of  the  latter  are  zooxanthelhe  and  oval  nematocysts  as  in  the 
ectodermal  layer.  Many  small  rounded  or  oval  vacuolated  spaces  are  present  containing  only  a single 
nucleus. 
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The  endoderm  is  of  medium  height  and  contains  symbiotic  algae  and  pigment  granules;  the 
circular  endodermal  muscle  is  clearly  recognizable. 

The  ccenenchyme  contains  numerous  inclosures  similar  to  those  of  the  column-wall.  Ccelenteric 
canals  occur  with  a regular  epithelial  lining  and  a weak  musculature. 

The  sphincter  muscle  is  single  and  mesogloeal.  It  extends  for  a considerable  distance  down  the 
column,  situated  a little  nearer  the  endodermal  border.  The  upper  mesoglceal  chambers  toward  its 
distal  extremity  are  large,  and  a gradual  diminution  takes  place  toward  the  proximal  end. 

The  tentacular  ectoderm  is  broad,  the  periphery  being  crowded  with  small  narrow  nematocysts. 
The  mesoglcea  is  thick  in  retracted  tentacles,  and  contains  isolated  cells  and  foreign  incrusting  matter. 
Ectodermal  and  endodermal  musculatures  occur. 

The  disca-t  ectoderm  is  also  very  broad  and  includes  zooxanthellae  and  glandular  cells.  The 
mesogloea  is  nearly  as  broad  as  that  of  the  tentacles,  and  contains  cells  with  elongated  processes 
and  cell-inclosures,  but  no  foreign  matter.  The  endoderm  is  low  and  the  cells  contain  zooxanthelke. 
The  layer  may  also  be  impregnated  with  foreign  matter  of  the  same  character  as  that  occurring  in  the 
column-wall. 

The  stomodseum  is  oval-shaped  in  transverse  section,  with  a well-marked  truncated  gonidial 
groove,  the  sulcar  directives  extending  from  the  corners.  The  ectoderm  is  thrown  into  vertical  folds, 
12  to  18  on  each  side.  Large  nematocysts  and  pigment  granules  are  also  present,  and  indications  of  a 
nerve  layer.  The  cells  are  longer  at  the  groove,  and  the  mesogloea  thickens  toward  the  same  place. 

The  mesenteries  are  normally  brachytypic,  but  occasionally  the  macrocnemic  condition  may 
occur  on  one  side  or  the  other.  About  thirty  pairs  of  mesenteries  are  present,  but  the  number  may 
be  either  greater  or  less.  Each  mesentery  contains  a hasal  canal  a little  beyond  the  origin,  and  in  the 
upper  part  other  canals  extend  almost  across  the  mesentery.  In  the  complete  mesenteries  the  canal 
is  compressed,  and  more  circular  in  the  incomplete  mesenteries.  The  cellular  tissue  in  the  canals 
contains  zooxanthellae  and  large  oval  nematocysts.  Beyond  the  basal  portion  the  mesenteries  are 
very  thin  and  the  endoderm  is  provided  with  zooxanthellae.  The  imperfect  mesenteries  are  very  short 
radially,  appearing  in  transverse  sections  as  goblet-shaped  projections  of  the  column-wall.  The 
parieto-basilar  muscle  is  well  developed  on  both  the  perfect  and  imperfect  mesenteries. 

The  reflected  ectoderm  and  mesenterial  filaments  are  of  the  usual  Zoanthean  type. 

Both  male  and  female  gonads  may  occur  within  the  same  polyp,  either  separately  or  on  the  same 
mesentery. 

Localities. — Jamaica  (Duerden),  Singapore  (von  Heider),  Porto  Rico  (U.  S.  Fish  Commission). 

Genus  PALYTHOA  Lamouroux. 

Brachycnemic  Zoanlhidx  with  a single  mesoglceal  sphincter  muscle.  The  body-wall  is  incrusted. 
The  ectoderm  is  continuous.  The  mesogloea  contains  numerous  lacume,  and  occasionally  canals. 
Dioecious,  rarely  hermaphrodite.  Polyps  immersed  in  a thick  ccenenchyme,  which  forms  a massive 
expansion. 

Contrary  to  all  other  species  previously  examined  a Javan  Palythoa  has  been  found  by  Carlgren 
(1  00a,  p.  110)  to  be  hermaphrodite. 

In  the  paper  on  the  Jamaican  Zoanlhex  I have  already  discussed  the  practical  absence  of  reliable 
taxonomic  characters  for  the  species  of  this  genus.  The  external  features  available — color,  number  of 
tentacles  and  capitular  ridges,  form  of  the  colonies  and  individual  polyps,  extent  of  immersion  within 
the  ccenenchyme,  and  dimensions — seem  of  little  assistance;  while,  judging  from  the  number  of  species 
already  described,  not  much  help  is  likely  to  be  forthcoming  from  the  characteristics  of  their  internal 
anatomy  and  histology,  including  the  nature  and  distribution  of  the,  incrusting  particles,  the  form  of 
the  sphincter  muscle,  the  arrangement  of  the  mesoglceal  canal  system,  thickness  of  the  ccenenchyme, 
and  presence  or  absence  of  pigment  granules.  In  none  of  these  features  has  specific  differentiation 
proceeded  very  far,  and  I consider  it  very  doubtful  whether  the  best  course  would  not  be  to  regard  all 
the  forms  as  but  one  species.  Such  a conclusion  has  been  forced  upon  Professor  Hickson  (1898)  as  a 
result  of  his  extensive  studies  of  the  Hydrozoan  coral  Millepora.  He  believes  that  all  the  numerous 
species  of  this  well-defined  genus  already  described  are  hut  variations  in  the  manner  of  growth,  and 
that  no  reliable  specific  differences  are  forthcoming  when  the  colonies  with  their  zooidal  tissues  are 
compared  in  detail.  A similar  study  of  the  recognized  species  of  the  genus  Palythoa  will  be  only 
possible  where  colonies  from  widely  separated  regions  are  available  for  comparison. 
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Among  the  abundance  of  Jamaica  material  which  has  passed  under  my  examination  I have  only 
determined  what  seem  to  be  two  distinct  species,  the  differences  being  based  mainly  upon  the  number 
of  capitular  ridges,  which  corresponds  with  the  number  of  tentacles  and  mesenteries.  In  one  series  of 
colonies  practically  all  the  polyps  possessed  from  14  to  16  capitular  ridges,  and  in  another  series  18  to  20. 
Scarcely  any  other  constant  differences,  however,  were  forthcoming. 

Palythoa  caribsea  Duchassaing  & Michelotti.  Pis.  II,  VIII;  Figs.  7,  28. 

Palythoa  caribseorum,  Duchassaing  et  Michelotti,  1860,  p.  329. 

Palythoa  caribxa,  Duchassaing  et  Michelotti,  1866,  p.  141,  pi.  vi,  fig.  11;  Duerden,  1898,  p.  365,  pi.  xvn  a,  fig.  9,  pi.  xix, 
figs.  5-7. 

A single  Palythoa  colony  of  about  thirty  strongly  retracted  polyps  was  found  in  the  Porto  Rican 
collections  from  the  light-house  reef  at  Playa'  de  Ponce.  The  external  characters  avail  but  little 
toward  its  determination,  but  a careful  comparison  of  sections  with  the  Jamaican  specimens  which  I 
identify  as  Palythoa  caribxa  reveals  no  important  distinctions,  and  as  the  mesenteries  are  seventeen  I 
identify  it  with  this  species  rather  than  with  P.  mammillosa. 

External  characters. — The  polyps  are  smooth,  rigid,  cylindrical,  closely  associated,  and  arranged 
within  the  coenenchyme  in  an  irregular  manner.  Distallv  they  are  free  from  the  coenenchyme  for  a 
short  distance,  the  free  portion  being  rounded  or  conical  in  retraction.  On  very  strong  retraction  the 
upper  surface  of  a colony  may  be  nearly  flat.  At  the  periphery  of  the  colonies  the  outlines  of  the 
marginal  polyps  are  clearly  indicated,  and  new  individuals  arise  both  at  the  margin  and  between 
the  previously  existing  polyps.  The  capitular  ridges  and  furrows  vary  from  14  to  17. 

The  tentacles  are  dicyelic,  smooth,  pellucid,  very  short,  acuminate,  and  slightly  entacmseous, 
the  inner  row  opposite  the  capitular  ridges.  They  vary  in  number  from  28  to  34. 

The  disk  is  circular,  depressed  during  partial  expansion  and  overhanging  on  full  expansion,  being 
cup-shaped  or  saucer-shaped  according  to  degree  of  expansion.  Peripherally  it  is  thin,  transparent  and 
non-incrusted,  with  rounded  ridges  and  furrows;  the  central  part  is  dome-shaped,  contains  a few  small 
incrusting  particles,  and  bears  the  slit-like  mouth  at  apex.  The  gonidial  groove  is  not  clearly  seen. 

In  the  living  condition  the  polyps  are  a nearly  uniform  cream  color,  or  sometimes  brown;  they 
appear  white  when  the  ectoderm  is  rubbed  off.  The  stomodseal  walls  are  white. 

The  length  of  the  polyp,  as  also  the  thickness  of  the  coenenchyme,  varies  much,  and  may  be 
anywhere  from  0.3  to  1.8  cm.,  but  is  usually  about  0.7  cm.;  the  diameter  of  the  polyp  in  section  is 
0.35  cm.  The  diameter  of  the  disk  on  full  expansion  is  about  1 cm.  and  on  retraction  0.4  cm.;  the 
distance  of  the  centers  of  contiguous  polyps  is  0.5  cm.;  the  tentacles  are  about  0.2  cm.  long.  Colonies 
vary  in  size  from  a few  centimeters  across  to  several  hundred. 

Anatomy  and  Histology. — The  lower  part  of  the  column-wall  is  indistinguishable  from  the  general 
coenenchyme  in  which  the  polyps  are  embedded,  but  except  in  the  most  strongly  retracted  polyps  a 
free  columnar  region  occurs  above.  The  ectoderm  spreads  as  a uniform  layer  over  the  whole  external 
surface  and  is  readily  rubbed  off  in  living  colonies.  The  layer  is  continuous,  but  is  not  distinctly 
limited  oil  its  mesogloeal  aspect,  appearing  to  pass  insensibly  into  the  cell-inclosures  of  the  latter, 
ft  contains  zooxanthelke  and  narrow,  elongated  nematoeysts,  as  well  as  a large  oval  form.  The 
foreign  incrusting  material  is  limited  to  the  deeper  part  of  the  ectoderm. 

The  mesogloea  is  thick  and  densely  crowded  with  calcareous  sand  grains;  a few  siliceous  sponge 
spicules,  radiolarians,  and  an  occasional  test  of  a foraminifera  also  occur.  Isolated  cells  and  large 
and  small  cell-islets  are  scattered  throughout,  the  latter  containing  nematoeysts  and  pigment  granules. 

The  endoderm  is  uniformly  narrow,  except  in  the  upper  region  where  the  mesenteries  are  closer, 
when  it  becomes  broader.  It  contains  much  granular  pigment  matter  and  many  zooxanthelke,  and  a 
weak  endodermal  muscle  is  present. 

The  single  sphincter  muscle  is  contained  within  an  elongated  series  of  small  mesogloeal  cavities; 
proximally,  they  are  situated  close  to  the  endodermal  border,  but  become  more  central  above,  where 
the  cavities  are  a little  larger  (fig.  28). 

The  tentacles  possess  a broad  ectoderm  crowded  with  long  narrow  nematoeysts,  zooxanthelke, 
and  pigment  granules;  the  mesogloea  and  endoderm  are  both  thin.  The  ectodermal  musculature  is 
well  developed  on  mesogloeal  plaitings,  but  the  endodermal  is  weak. 

The  discal  wall  is  much  like  that  of  the  tentacles,  but  incrustations  occur  toward  the  middle 
where  the  mesogloea  thickens. 
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In  its  transverse  outline  the  stomodaeum  varies  in  different  regions  and  in  different  polyps.  In 
most  examples  it  is  pyriform,  truncated  toward  the  groove,  and  the  ectoderm  forms  seven  or  eight 
vertical  folds  on  each  side,  the  gonidial  groove  occupying  nearly  one-third  of  the  diameter.  In  other 
polyps  the  stomodaeum  may  he  nearly  circular  and  devoid  of  folds.  The  ectoderm  is  strongly  ciliated 
and  loaded' internally  with  yellow  pigment  granules. 

The  mesenteries  present  the  normal  brachycnemic  arrangement  in  most  cases,  but  irregularities 
may  occur,  as  where  a polyp  may  be  macroenemic  on  one  side  and  brachycnemic  on  the  other,  while 
one  polyp  has  bepn  met  with  in  which  the  former  arrangement  occurred  on  both  sides.  The  number 
of  pairs  varies  from  about  14  to  17.  The  mesenterial  mesoglcea  is  very  narrow  except  toward  the 
column-wall,  where  it  enlarges  and  contains  the  basal  canal  and  sinuses.  These  occupy  almost  the  whole 
transverse  width  in  the  upper  region  of  the  mesenteries,  but  are  more  restricted  below.  The  basal 
canals  are  well  developed  in  both  the  perfect  and  imperfect  mesenteries  and,  in  addition  to  cells  with 
granular  protoplasm,  contain  many  oval  nematocysts  and  pigment  particles;  below  they  are  connected 
with  the  sinuses  in  the  coenenchyme.  The  endoderm  on  the  lower  part  of  the  mesenteries  is  enormously 
thickened  and  loaded  with  nutrient  granules. 

The  reflected  ectoderm  and  mesenterial  filaments  are  of  the  typical  Zoanthean  character. 

Spermaria  occurred  on  the  complete  mesenteries  of  some  of  the  polyps  examined. 

Localities. — St.  Thomas  (Duehassaing  & Michelotti),  Jamaica  (Duerden),  Cuba  (U.  S.  Fish 
Commission ) . 

ACTINIARIA  (restr.). 

Actinozoa  in  which  six  pairs  of  primary  mesenteries  ( protocnemes)  arise  bilaterally,  and  usually 
all  become  complete.  The  two  axial  pairs  constitute  the  directives,  in  which  the  retractor  muscles 
are  on  the  faces  turned  away  from  one  another;  the  remaining  four  constitute  unilateral  pairs,  two  on 
each  side  of  the  polyp,  in  which  the  retractor  muscles  are  on  the  faces  turned  toward  each  other. 
Additional  mesenteries  (metacnemes)  arise  as  unilateral  pairs  within  the  six  primary  exocoeles, 
either  simultaneously  or  successively  in  a bilateral  manner  from  one  aspect  of  the  polyp  to  the  other, 
and  usually  constitute  one  or  more  alternating  hexameral  cycles  beyond  the  primary;  sometimes  the 
hexameral  plan  is  departed  from.  One  or  more  tentacles  may  arise  from  each  mesenterial  chamber. 
The  column-wall  occasionally  possesses  an  ectodermal  muscle  and  ganglion  layer.  Two  gonidial 
grooves  usually  occur.  Parieto-basilar  and  basilar  muscles  are  generally  developed,  and  usually  ciliated 
bands  on  trilobed  mesenterial  filaments.  The  polyps  are  solitary,  never  forming  colonies,  and  no 
incrusting  or  continuous  skeleton  is  produced. 

Order  ACTININ#  Milne-Edwards. 

Actiniaria  in  which  the  tentacles  are  simple,  and  arranged  in  alternating  cycles  at  the  periphery 
of  the  disk.  Only  one  tentacle  communicates  with  each  mesenterial  chamber. 

The  orders  Actininx  and  Slichodactylime  are  here  employed  with  their  older  significance,  not  in 
the  manner  adopted  by  Carlgren  (1900a). 

Family  PHYLLACTID/E  Andres. 

Actiniaria  with  a smooth  or  partly  verrucose  column;  tentacles  simple,  subulate,  situated  at 
some  distance  from  the  apparent  discal  margin;  between  the  tentacles  and  margin  are  1 >w  tentacular 
structures  or  foliose  areas.  Sphincter  muscle  endodermal,  more  or  less  circumscribed,  lying  in  the 
interval  between  the  tentacles  and  the  frondose  or  tentacular  structures.  Two  or  more  orders  of 
mesenteries  perfect. 

The  family  Phyllaclidx  has  been  studied  anatomically  mainly  by  Professor  McMurrieh  (1889, 1893) . 
It  embraces  at  least  the  following  genera:  Phyllactis  M.  Edw.,  Oulactis  M.  Edw.,  Diplactis  McMur., 
Crcidactis  McMur.,  and  Asteractis  Verr.  Haddon  (1898,  p.  437)  includes  the  genus  Hoploplioria  of  H.  V. 
Wilson  (1890),  but  I have  shown  (1899)  that  Wilson’s  species,  II.  coralligens,  is  a Lehr  uni  a and  must- 
therefore  be  placed  with  this  genus  under  the  family  Dendromelidtv.  The  West  Indian  Hoploplioria 
never  exhibits  anything  corresponding  with  the  extensile  and  variable  capitulum  which  Haddon 
describes  for  his  //.  cincta. 
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Genus  ASTERACTIS  Verrill. 

Asteractis,  Verrill,  1869,  p.  464;  1899,  p.  45;  Andres,  1883,  p.  506;  Haddon,  1898,  p.  439. 

Phyllactidse  in  which  the  column  is  provided  in  its  upper  part  with  vertical  rows  of  adhesive 
verruca;;  outside  the  tentacles  the  acrorhagi  are  enormously  developed,  appearing  as  a flat,  lidded 
collar,  and  each  bears  numerous  small  hollow  papillre  or  finger-like  simple  or  complex  outgrowths. 
Sphincter  muscle  circumscribed.  Twelve  or  more  pairs  of  perfect  mesenteries. 

Asteractis  expansa  Duerden.  Pis.  II,  VIII,  IX,  Figs.  8,  29-33. 

Asteractis,  n.  sp.,  Duerden,  1898  a,  p.  455. 

Asteractis  expansa,  McMurrich,  1898,  p.  232. 

This  species  is  one  of  the  most  plentiful  in  the  collections  from  Porto  Rico,  but  all  the  specimens 
received  are  strongly  retracted  and  infolded.  It  is  undoubtedly  the  form  which  is  to  be  obtained  in 
such  abundance  all  around  the  Jamaica  coasts,  and  which  has  been  discussed  and  partly  described  by 
McMurrich  (1898,  p.  232)  from  twenty-six  specimens  obtained  by  him  from  Cuba.  On  account  of 
the  uncertainty  involved  in  its  identification  with  others  already  described  it  is  desirable  that  a full 
account  of  its  characters  should  be  given.  I have  therefore  supplemented  the  study  on  the  Porto 
Rican  examples  with  other  details  obtainable  from  living  Jamaica  specimens.  A discussion  of  its 
relationship  with  other  species  is  given  at  the  end  of  the  description. 

The  usual  living  condition  of  the  polyps  is  that  of  an  exposed  circular  disk  at  the  level  of  the 
sea-floor  in  very  shallow  water,  the  remainder  of  the  animal  being  completely  buried.  The  base  may 
be  fixed  to  rocks  or  stones,  or  merely  adherent  to  loose  fragments.  When  the  polyp  is  only  embedded 
in  gravel  and  sand  it  can  readily  be  secured  by  passing  the  fingers  downward  and  around  it  and  then 
lifting  up  the  entire  mass.  When  thus  collected  the  whole  of  the  upper  part  of  the  column  is  thickly 
coated  with  sand,  fragments  of  shells,  and  small  pebbles,  held  there  by  means  of  verruca;.  The 
foreign  matter  is  slowly  dropped  if  the  column  remains  exposed  in  the  laboratory  for  some  time. 
Placed  in  a tumbler  or  vessel,  the  upper  part  of  the  column,  along  with  the  acrorhagi,  overhangs 
gracefully,  its  form  and  the  delicacy  of  the  colors  rendering  the  polyp  a very  attractive  object.  It  was 
from  such  a specimen  that  fig.  8,  pi.  ii,  was  taken. 

In  the  laboratory  the  polyps  exercise  some  selection  in  their  food,  anything  objectionable  being 
dropped  over  the  edge  as  a result  of  the  contractions  of  the  latter.  Should  the  water  become  stale 
the  stomodaeum  is  everted,  and  if  no  change  is  made  in  its  surroundings  the  eversion  of  the  polyp  may 
become  complete,  enabling  all  the  internal  organs  to  be  observed.  The  exposed  colors  vary  with  the 
nature  of  the  sea-floor,  the  general  impression  being  dark  olive  on  a black  muddy  floor,  and  gray  in 
coral  mud  or  sandy  surroundings. 

External  characters. — When  the  polyps  are  expanded  in  the  laboratory,  free  from  foreign  material, 
the  base  is  larger  in  diameter  than  the  column  and  pellucid,  the  mesenterial  lines  showing  through. 
The  margin  is  crenate. 

The  column  is  erect  and  cylindrical,  narrow  in  the  middle,  and  broad  below  and  above.  It 
is  thin-walled  and  divided  by  the  mesenterial  lines  into  well-marked  rounded  ridges  and  furrows, 
especially  toward  each  extremity.  Distally  the  column  is  caliciform  and  considerably  overhangs  the 
lower  part.  The  verrucre  are  circular  and  extend  in  longitudinal  rows  down  the  intermasenterial 
ridges  for  about  one-third  of  the  length  of  the  column,  each  ridge  possessing  about  a dozen.  The 
members  of  any  row  are  usually  irregularly  arranged  with  reference  to  the  contiguous  rows,  butsome- 
times  they  are  disposed  in  transverse  cycles.  The  middle  of  the  verruca  is  usually  depressed,  giving  a 
sucker-like  character  to  the  whole  organ. 

The  oral  disk,  regarding  as  such  all  the  flat  exposed  part  of  the  polyp,  consists  of  three  areas: 
(«)  A peripheral  zone,  constituted  of  radiating,  frondose  bodies — the  acrorhagi,  in  diameter  occupying 
from  one-half  to  two-thirds  of  the  whole  disk,  and  corresponding  in  number  with  the  tentacles. 
( h ) The  tentaculate  zone,  containing  four  cycles  of  subulate  tentacles,  (c)  The  usual  smooth  naked 
area  of  the  disk  or  peristome,  with  the  mouth  in  the  center. 

The  frondose  areas  are  broad  radiating  bands,  closely  arranged,  but  sharply  separated  from  one 
another  by  deep,  naked  grooves,  mesenterial  in  position,  and  only  seen  on  actually  separating  the 
ridges.  They  are  raised  a little  above  the  general  level  of  the  disk,  and  are  partly  distinct  from  one 
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another  at  the  outer  margin,  where  they 'overhang.  They  bear  tubercles  and  irregular  short  outgrowths, 
some  of  which  become  minutely  dendriform,  and  are  provided  with  rounded  tubercles  and  short 
finger-shaped  processes.  The  outgrowths  are  a little  closer  and  more  numerous  at  and  toward  the 
sides  and  ends  of  the  acrorhagi,  and  are  sometimes  almost  absent  along  the  middle.  The  complete 
zone  consists  of  three  cycles:  (a)  A primary  series,  twelve  in  number,  extending  practically  as  far  as 
the  base  of  the  outermost  cycle  of  tentacles,  and  occupying  the  same  radii  as  the  first  and  second 
cycles  of  tentacles;  centrally,  as  well  as  at  the  margin,  they  may  be  produced  so  as  to  be  partly  free 
from  the  rest  of  the  disk.  ( b ) A secondary  series,  also  twelve  in  number,  extending  centripetally  a 
little  more  than  half  the  length  of  the  first,  and  corresponding  with  the  third  cycle  of  tentacles, 
(c)  A tertiary  series  of  twenty-four,  opposite  the  fourth  cycle  of  tentacles,  generally  narrower  and 
shorter  than  the  last,  with  the  tubercular  and  frondose  outgrowths  not  as  well  developed.  In  the  living 
condition  the  individual  outgrowths  at  the  centripetal  end  of  the  second  cycle  occasionally  become 
much  enlarged,  inflated,  and  lighter  in  color,  adding  a peculiar  character  to  the  disk.  The  number 
may  vary  at  times,  an  arrangement  in  fourteen  instead  of  twelve  being  counted  in  one  polyp.  In 
preserved  polyps  the  disposition  of  the  frondose  areas  in  cycles  is  by  no  means  so  readily  recognized 
as  in  the  living  condition. 

Comparing  the  acrorhagi  of  Asteractis  with  those  of  a typical  Bunodid,  such  as  B.  granulifera,  it 
is  found  that  the  papilla;,  tubercles,  etc.,  occur  on  the  upper  aspect  of  the  organs  in  the  former, 
while  in  the  latter  they  are  restricted  to  the  lower  aspect,  the  upper  surface  being  quite  smooth.  The 
acrorhagi  of  most  Bunodids  bear  stinging  cells,  while  these  are  absent  from  Asteractis. 

The  tentacles  are  short,  entacmseous,  acuminate,  broad  at  the  base  and  thence  narrow  rapidly, 
smooth,  generally  forty-eight  in  number,  and  arranged  in  four  cycles  according  to  the  formula 
6 6 12  24.  The  disk  and  tentacles  may  be  completely  infolded.  The  naked  portion  of  the  disk  is 
flat,  smooth,  and  occupies  but  a small  proportion  of  the  total  apparent  disk.  The  mouth  is  oval  and 
the  gonidial  grooves  are  strongly  marked.  The  stomodseum  is  capable  of  complete  eversion,  and  under 
uncongenial  circumstances  the  animal  may  even  turn  itself  inside  out. 

The  coloration  varies  much  in  different  parts  of  the  same  polyp,  and  also  in  individual  polyps. 
The  base  is  pellucid  and  white.  The  column  is  generally  cream-colored  below,  becoming  a lighter  or 
darker  olive  above;  sometimes  the  lower  part  displays  irregular  thin  patches  of  crimson  or  orange; 
the  verructe  usually  exhibit  white  centers.  The  colors  on  the  disk  vary  somewhat  according  to  the 
nature  of  the  ground.  The  most  usual  condition  is  a pale  olive,  with  the  frond  tubercles  opaque 
white  or  grayish.  The  fronds  may  also  be  a dark  olive,  green,  brown,  or  blackish  brown.  The 
tentacles  are  usually  lighter  or  darker  shades  of  olive  or  brown,  with  a green  or  crimson  iridescence; 
seveial  oval  patches  of  opaque  white,  each  with  a clear  center,  occur  on  the  inner  surface.  The  disk 
may  be  flecked  in  various  ways  with  opaque  white  or  cream,  often  with  irregular  patches  of  crimson 
or  green,  especially  around  the  mouth. 

The  height  of  the  column  varies  from  4 to  6 cm.;  it  may  even  reach  as  much  as  8.2  cm.  The 
diameter  is  likewise  inconstant;  on  full  expansion  it  is  about  3 cm.  in  the  middle.  The  length  of  the 
inner  tentacles  is  1.5  cm.  The  diameter  of  the  whole  disk  is  usually  6 or  7 cm. 

Anatomy  and  Histology. — The  column-wall  is  of  only  moderate  thickness.  The  ectoderm  is  much 
folded  in  contracted  specimens,  and  no  ectodermal  musculature  is  recognizable.  The  mesoglcea  is 
narrow,  and  exhibits  a fibrous  appearance;  abundant  connective-tissue  cells  are  scattered  throughout. 
The  endoderm  is  very  deep,  and  where  the  mesenteries  are  closely  arranged  becomes  triangular  in 
transverse  sections.  Zooxanthellse  are  abundant.  The  endodermal  muscle  is  well  developed  on  fine 
branching  mesoghcal  plaitings,  which  in  retracted  polyps  are  arranged  somewhat  in  groups.  A section 
through  a verruca  reveals  that  the  mesoglcea  is  elevated  on  each  side  (fig.  33). 

The  acrorhagi  with  their  dendriform  and  tubercular  outgrowths  are  extremely  thin-walled 
structures,  without  any  peculiar  histological  modifications.  The  mesoglcea  is  scarcely  distinguishable 
as  a distinct  layer,  and  the  ectoderm  is  much  thinner  than  elsewhere  and  devoid  of  nematoblasts.  A 
slight  endodermal  muscle  occurs. 

The  sphincter  (pi.  vm,  fig.  30)  is  a small  but  typical  circumscribed  endodermal  muscle,  such 
as  is  characteristic  of  the  Bunodactidx.  As  in  that  family,  it  occurs  between  the  acrorhagi  and  the 
origin  of  the  outer  row  of  tentacles.  It  is  oval  in  shape  and  subpedunculated,  and  the  mesogloeal 
plaitings  are  narrow  and  much  branched. 
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The  ectoderm  of  the  tentacles  is  a broad  layer,  usually  much  folded  in  preserved  specimens;  the 
nematocysts  are  small  and  arranged  in  a peripheral  zone.  The  longitudinal  ectodermal  muscle  is 
strongly  developed,  and  a thin  nerve  layer  can  be  distinguished  toward  the  proximal  extremity.  The 
mesogloea  is  narrow  and  thrown  into  long,  narrow,  slightly  branching  plaits  on  its  ectodermal  border, 
following  the  foldings  of  the  ectoderm.  The  endoderm  is  loaded  with  zooxanthellse  and  presents 
very  irregular  internal  limitations. 

The  naked  portion  of  the  disk  shows  both  the  ectodermal  and  endodermal  muscles  strongly 
developed  on  mesogloeal  processes.  Stinging  cells  do  not  appear  to  be  present  in  the  ectoderm. 

The  ectoderm  of  the  stomodreum  is  strongly  ciliated  throughout,  and  displays  a broad  zone  of 
deeply  staining,  elongated  nuclei,  among  which  occur  abundant  glandular  cells  and  long  nematocysts. 
The  two  gonidial  grooves,  though  clearly  distinguished  in  the  living  animal,  are  not  strongly  marked 
off  from  the  rest  of  the  stomodaeum  histologically.  They  are  prolonged  as  languettes  for  some  distance 
below  the  lower  boundary  of  the  tube.  The  mesogloea  is  not  appreciably  thickened  at  the  grooves, 
and  is  very  thin  throughout. 

Forty-eight  pairs  of  mesenteries  are  present,  two  pairs  of  which  are  directives.  All  are  perfect 
for  the  greater  part  of  the  length  of  the  stomodseum,  but  all  except  the  primary  cycle  become  free 
before  the  termination  of  the  stomodaeum  is  reached,  the  third  cycle  becoming  free  in  advance  of  the 
second  (fig.  32).  In  a small  polyp  only  twenty-four  mesenteries  were  present,  all  of  which  were 
complete  in  the  upper  region.  Below  the  stomodaeum  the  mesenteries  are  arranged  in  well-defined 
cycles,  with  the  formula  6 6 12  24.  The  retractor  muscle  is  circumscribed,  and  strongly  developed 
on  long,  narrow,  branching  mesogloeal  plaitings.  A well-developed  pennon,  bearing  the  parieto-basilar 
muscle,  occurs  on  theother  face;  in  the  upper  region  it  is  situated  near  the  origin  of  the  mesentery,  but 
its  internal  free  edge  becomes  further  removed  from  the  periphery  as  the  lower  region  is  approached. 
The  retractor  muscle  is  equally  developed  on  the  twelve  pairs  of  mesenteries  constituting  the  first 
and  second  cycles,  but  is  weaker  on  the  members  of  the  third  and  fourth  cycles. 

Mesenterial  filaments  occur  on  all  the  mesenteries  belQW  the  stomodteal  region,  both  the  ciliated 
and  glandular  streaks  being  well  developed. 

In-the  half  section  of  a polyp,  represented  in  fig.  29,  the  mesentery  is  viewed  on  its  ectocoelic 
face,  and  the  parieto-basilar  muscle  is  indicated,  extending  practically  the  whole  length  of  the 
polyp.  The  mesogloea  supporting  it  presents  a very  distinct  free  edge.  The  basilar  muscle  is 
clearly  seen,  and  is  also  represented  in  section  in  fig.  31.  Both  inner  and  outer  stomata  occur,  the 
former  large  and  the  latter  exceptionally  small  and  situated  some  distance  from  the  periphery.  In 
some  mesenteries  the  outer  stoma  was  not  represented,  while  in  others  a thinning  of  the  mesentery  was 
recognizable  where  the  aperture  should  occur,  but  the  actual  perforation  had  not  taken  place. 
Appellof  (1900,  p.  77)  has  recently  shown  that,  contrary  to  the  generally  accepted  opinion,  the  mes- 
enterial stomata  originate  in  the  embryo  by  resorption  of  the  mesenterial  tissue.  It  was  maintained 
by  the  Hertwigs  that  they  represent  interruptions  in  the  growth  of  the  mesentery  which  had  never 
been  completed.  Appellof  found  in  TJrtidna  that  at  first  the  mesenteries  are  entire,  and  that  it  is 
only  later  that  the  perforations  appear,  first  by  resorption  of  the  mesogloea  and  then  of  the  endoderm, 
the  outer  stomata  appearing  somewhat  earlier  than  the  inner. 

In  Asteraclis  it  would  seem  that  the  outer  stomata  are  in  process  of  disappearing,  or  rather  of 
ceasing  to  appear.  Whenever  present  they  are  exceptionally  small,  while  the  large  size  of  the  mesen- 
teries has  enabled  me  to  satisfy  myself  that  in  some  cases  they  are  altogether  wanting.  Where  a thin, 
non-peri'orated  spot  occurs  it  is  evident  that  the  absorption  of  the  mesenterial  tissue  is  only  partial. 
The  incomplete  development  of  the  apertures  may  perhaps  be  associated  with  the  exceptional  width 
of  the  mesentery,  in  this  region,  dependent  upon  the  extraordinary  development  of  the  acrorhagi. 

In  one  polyp  sectionized  male  gonads  were  met  with  in  great  abundance,  occupying  a large  pro- 
portion of  the  coelenteron.  The  spermaria  were  arranged  in  roughly  parallel  rows,  but  on  account 
of  their  crowded  condition  the  cycle  or  cycles  of  mesenteries  on  which  they  were  borne  could  not  be 
determined.  « 

Asteractis  expansa  is  apparently  one  of  the  most  plentiful  of  the  Actinians  within  the  West  Indian 
area.  This  is  certainly  the  case  as  regards  Jamaica.  Its  abundance  in  the  U.  S.  Fish  Commission’s 
collections  would  indicate  the  same  for  Porto  Rico,  while,  according  to  McMurrich  (1898,  p.  233),  it 
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would  seem  to  be  fairly  common  on  the  Cuban  coast.  Like  Professor  McMurrich,  in  the  paper  just 
referred  to,  I have  always  considered  this  fact  as  strongly  suggestive  of  its  identity  with  one  or  other 
of  the  species  established  by  the  earlier  actinologists.  It  can  scarcely  be  expected  that  a form  so 
abundantly  represented  around  three  of  the  islands  of  the  Greater  Antilles  would  be  absent  from  the 
Lesser  Antilles,  whence  Lesueur  and  Duchassaing  & Michelotti  obtained  their  types. 

But  uncertainties  arise  when  it  is  attempted  to  compare  it  step  by  step  with  the  descriptions  of 
these  writers  and  with  the  determinations  of  them  made  by  subsequent  students.  Of  the  species  to  be 
considered  are  Asteractis  floseulifera  (Lesueur),  A.  conquilega  (Duchassaing  & Michelotti).  A.  formosa 
(Duchassaing  & Michelotti),  and  A.  bradleyi  (Verrill).  McMurrich  (1889,  p.  108)  lias  described  from 
the  Bermudas,  under  the  term  Oulactis  fasciculate,,  a Phvllactid  which  Verrill  (1899,  p.  45)  regards  as 
the  Actinia  floseulifera,  of  Lesueur,  and  of  which  Verrill  later  gives  a figure  (1900,  pi.  nxvnr,  fig.  1) 
under  the  title  Actinactis  floseulifera,  the  generic  term  being  evidently  a typographical  error  for  Aster- 
actis. Both  Verrill  and  McMurrich  have  seen  specimens  of  the  Jamaica  Asteractis  and  agree  (in  lilt.) 
that  it  is  quite  different  from  the  species  referred  to  above. 

The  form  which  Duchassaing  & Michelotti  (1860,  p.  46,  pi.  vii,  figs.  7, 11)  have  described  and 
figured  as  Oulactis  floseulifera  may  perhaps  be  taken  as  referable  to  the  present  one,  though  their 
fig.  7 but  indifferently  represents  the  species  when  seen  alive.  A.  Andres  (1883)  does  not  accept 
Duchassaing  & Michelotti’s  identification  of  their  form  with  the  A.  floseulifera  of  Lesueur,  and 
separates  0.  floseulifera  as  a distinct  species,  Oulactis  foliosa.  McMurrich  (1889,  p.  56)  described  and 
figured  as  the  Oulactis  floseulifera  of  bot  h Lesueur  and  of  Duchassaing  & Michelotti,  and  the  0.  foliosa 
of  Andres,  a single  specimen  which  he  found  buried  in  the  sand  up  to  the  tentacles  on  the  shore  of 
the  island  of  New  Providence,  Bahamas.  He  described  it  thus:  “The  fronds,  situated  on  the  periphery 
of  the  disc,  are  in  a single  cycle,  one  surmounting  each  longitudinal  row  of  verrucse,  there  being 
altogether  apparently  24.”  McMurrich  (1898,  p.  232)  has  since  had  the  advantage  of  studying 
numerous  specimen's  from  Cuba  which  he  regards  as  without  question  representatives  of  the  present- 
species.  His  opinion  therefore  of  the  identity  of  the  present  form  with  the  older  species  of  Phyllactidx 
is  of  special  value.  He  remarks  as  follows: 

“With  none,  however,  does  it  seem  to  agree  very  closely,  though  it  seems  to  come  nearest  to 
0.  floseulifera  of  Duchassaing  & Michelotti  (’60).  In  my  original  description  of  0.  floseulifera  (’89) 
I took  it  for  granted  that  Duchassaing  & Michelotti’s  identification  was  correct.  Andres  (’83)  thinks 
otherwise  and  has  separated  the  form  described  by  these  authors  from  Lesueur’s  O.  floseulifera  and 
named  it-  O.  foliosa.  Perhaps  after  all  Andres  may  have  been  right;  the  form  which  I described  from 
the  Bahamas  agrees  fairly  well  as  to  coloration  with  Lesueur’s  form,  while  the  present  form  seems  to 
agree  more  closely  with  that  of  Duchassaing  & Michelotti.  However,  the  earlier  descriptions  are 
all  too  indefinite  to  make  the  identification  certain  and  it  will  perhaps  lessen  the  chances  of  confusion 
in  the  future  to  accept  Mr.  Duerden’s  separation  of  the  present  species  under  the  specific  name  he  has 
chosen.” 

The  occurrence  of  only  24  frondose  areas  at  once  separates  the  species  from  A.  expansa,  for  in 
this  48  are  invariably  present,  except  in  cases  of  irregularity. 

The  description  given  by  Duchassaing  & Michelotti  (1860,  p.  47)  of  their  Oulactis  formosa  is  very 
incomplete,  but  the  accompanying  figures  (pi.  vii,  figs. ’4,  5),  showing  only  20  tentacles  in  a single 
cycle,  suffice  to  show  that  it  is  widely  separated  from  A.  expansa. 

The  species  seems  to  bear  some  resemblance  t-o  Asteractis  bradleyi  Verrill.  from  Panama,  the  type 
species  of  the  genus  (1899,  p.  46),  though  evidently  this  is  a smaller  form.  Verrill  in  his  original 
description  (1869,  p.  465)  refers  to  “twelve  conspicuous,  dark  spots,  about  midway  between  the 
tentacles  and  margin,  and  corresponding  with  the  primary  tentacles,”  in  the  drawing  accompanying 
the  specimens  transmitted  to  him,  but  is  unable  to  account  for  them.  In  Jamaican  examples  I have 
occasionally  met  with  a similar  appearance  and  found  it  to  be  due  to  a local  distension  of  the  papillse. 
It  is  not  a constant  feature  of  the  individual.  The  papillae  may  afterwards  return  to  their  normal 
condition,  and  no  distinction  between  them  and  the  others  is  then  apparent.  • 

In  his  original  account  Verrill  notes  that  the  frondose  areas  are  of  different  radial  extent-,  exactly 
as  found  in  the  Jamaican  species,  but  in  his  later  description  (1899,  p.  46)  he  makes  no  reference  to 
this,  and  his  figure  does  not  suggest  an  ordinal  disposition.  Further,  the  papillse  appear  to  increase 
in  size  from  within  outward  in  A.  bradleyi,  though  such  is  not  the  case  in  A.  expansa. 
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So  far,  then,  the  species  seems  distinctly  separated  from  any  previously  described,  and  it  seems 
preferable  to  retain  the  position  assumed  in  McMurrich’s  paper. 

Family  BUNODACTIM  Verrill. 


Bunodidx,  Gosse,  1858,  1860;  et  al. 

Bunodactidx,  Verrill,  1899,  p.  42. 

Actiniaria  with  a flat  contractile  base;  column  usually  provided  over  the  whole  or  greater  part  of 
its  extent  with  vertical  rows  of  adhesive  verrucse  or  vesicular  outgrowths,  often  with  a capitular  cycle 
modified  as  acrorhagi,  no  cinelides  and  acontia.  Sphincter  muscle  endodermal  and  circumscribed. 
Perfect  mesenteries  usually  numerous  and  strongly  muscular:  all  may  be  gonophoric. 

The  family  Bunodactidx  corresponds  with  the  family  Bunodidx  of  Gosse  and  subsequent  authors. 
The  change  of  name  is  due  to  the  recognition  by  Verrill  that  Gosse’s  generic  term  Bunodes  ,was 
already  preoccupied  (see  below). 

The  family  includes  Actiniaria  which  are  readily  recognized  by  the  verrucose  or  vesicular  character 
of  the  column  and  the  very  pronounced  circumscribed  sphincter.  The  genus  Useiotealia  alone  lias  a 
smooth  column.  Both  the  Phyllactidx  and  Aliciidx  are  closely  related  with  the  Bunodactidx,  and  as 
intermediate  forms  are  studied  the  three  may  have  to  be  united.  The  Phyllactidx  are  separated 
mainly  by  the  enormous  development  of  the  acrorhagi,  which  become  strongly  tubercular  or  lobetl  on 
their  upper  aspect,  and  constitute  a large  proportion  of  the  ex  posed  disk  of  the  polyp.  The  A lididx  bear 
vesicular,  often  pedunculated,  columnar  outgrowths,  but  the  muscular  development  throughout  is 
.much  less,  the  sphincter  being  either  absent  or  diffuse  in  character,  while  acrorhagi  are  usually  absent. 

Genus  BUNODOSOMA  Verrill. 

Bunodes  (pars),  Gosse,  1855,1860. 

Bunodosorna,  Verrill,  1899,  p.  44. 

Bunodactidx  in  which  the  column  is  provided  with  vertical  rows  of  vesicular  outgrowths,  which 
may  be  all  of  the  same  size  or  alternately  larger  and  smaller,  and  with  a cycle  of  simple  or  complex 
acrorhagi.  Tentacles  polycyclic.  Twelve  or  more  pairs  of  perfect  mesenteries. 

In  1899  Professor  Verrill,  having  discovered  that  Gosse’s  generic  term  Bunodes  (1855)  had  been 
employed  a year  previously  by  Eichwald  for  a genus  of  Eurypteroids,  proceeded  to  subdivide  into 
different  genera  the  species  which  had  been  included  under  the  long-established  name.  For  forms  the 
verrucse  of  which  serve  as  adhesive  suckers,  and  of  which  the  British  Bunodes  verrucosa  (B.  gemmacea) 
is  the  type,  he  gives  the  name  Bunodactis.  Attaching  supreme  importance  to  the  presence  of  only  six 
pairs  of  perfect  mesenteries,  he  erected  the  genus  Bunodella  for  the  Aulactinia  stelloides  of  McMurrich 
(1889,  p.  28),  but  in  a later  paper  of  the  same  series  (1899,  p.  146)  he  withdrew  the  genus,  having 
found  that  in  large  Jamaican  specimens  the  number  of  perfect  mesenteries  in  the  type  species  may 
reach  twenty-four.  For  the  Actinia  granulifera  of  Lesueur,  Verrill  proposed  the  genus  Bunodosorna, 
distinguishing  it  from  Bunodactis  by  the  fact  that  the  verruca:  do  not  form  adhesive  suckers,  but  are 
vesicular,  and  that  the  upper  or  submarginal  verruca:  are  larger,  and  in  mature  specimens  more  or 
less  lobulated.  The  two  forms  of  verrucse  appear  to  me  well  worthy  of  generic  separation;  they  differ 
both  histologically  and  physiologically.  The  alteration  in  the  typical  generic  name  made  it  necessary 
to  effect  a corresponding  change  in  the  family  name,  and  Verrill  therefore  altered  this  from  Bunodidx 
to  Bunodactidx.1 

1 Professor  McMurrich,  in  his  report  on  certain  Puget  Sound  Actinians  (Annals  N.  Y.  Acad.  Sci.,  voi.  xiv,  pt.  1,  July, 
1901),  received  while  the  present  paper  was  going  through  the  press,  discusses  at  some  length  the  synonymy  of  the  genera 
now  under  consideration.  Following  the  strict  laws  of  priority,  McMurrich  employs  Ehrenberg’s  (1834)  subgenus  Cribtina 
for  the  genus  Bunodes  of  Gosse.  It  is  only  possible  here  to  tabulate  his  conclusions,  which  are  as  follows: 

Cribrina,  Ehr.  = Bunodes  Gosse,  Evactis  Verrill,  Bunodactis  Verrill,  Bunodella  Verrill. 

Urticina,  Ehr.  = Tcalia  Gosse,  possibly  Epigonams  Verrill. 

Anthopleura,  Dueh.  & Mich.  = Aulactinia  Verrill,  JEgeon  Gosse,  Bunodosorna  Verrill. 
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Bunodosoma  granulifera  (Lesueur).  Pis.  II,  IX,  X,  Figs.  9,  34,  35. 

Actinia  granulifera,  Lesueur,  1817,  p.  173. 

Urticina  lessoni,  Duchassaing,  1850,  p.  9. 

Oulactis  granulifera,  Milne- Edwards,  1857,  p.  293;  Duchassaing  et  Michelotti,  1860,  p.  46. 

Cercus  lessoni  ( Urticina),  Duchassaing  et  Michelotti,  1860,  p.  42,  pi.  vi,  figs.  13, 14. 

Anthopleura  granulifera,  Duchassaing  et  Michelotti,  1866,  p.  126,  pi.  hi,  fig.  8. 

Aulactinia  granulifera,  Andres,  1883,  p.  438. 

Bunddes  txniatus,  McMurrich,  1889,  p.  23,  pi.  i,  fig.  4;  pi.  in,  fig.  7. 

Bunodes  granulifera,  Duerden.  1898,  p.  454. 

Bunodosoma  granulifera,  Verrill,  1899,  p.  45. 

This  common  West  Indian  Actinian  is  represented  by  numerous  specimens  in  the  Porto  Rican 
collection,  sometimes  with  the  light  and  dark  longitudinal  columnar  bands  still  recognizable.  In 
most  cases  the  upper  part  of  the  polyps  has  become  infolded,  due  to  the  action  of  the  strong  sphincter 
muscle;  in  one  instance  the  reverse  process  of  eversion  has  partly  taken  place,  displaying  the  tuberculate 
or  papillose  acrorhagi  to  great  advantage. 

External  characters. — The  base  is  flat,  circular,  adherent  to  rocks  and  stones,  and  is  a little  larger 
in  diameter  than  the  column.  It  is  radiately  grooved  in  correspondence  with  the  internal  mesenteries, 
and  preserved  specimens  also  show  deep  concentric  grooves. 

The  column  is  cylindrical,  usually  a little  higher  than  broad,  and  very  distensible.  The  entire 
surface  of  the  column  is  crowded  with  subspheroidal  vesicles,  so  that  the  actual  body-wall  can  be  seen 
only  during  full  distension,  in  which  condition  the  upper  part  of  the  column  becomes  very  thin  and 
transparent.  The  vesicular  outgrowths  vary  much  in  size,  arrangement,  and  form  under  the  different 
conditions. of  expansion  and  retraction  of  the  polyp.  They  are  approximately  equal  in  size  and  thin- 
walled;  on  large  polyps  they  are  bifid  or  even  trifid  toward  the  apex,  and  the  wall  is  there  denser. 
Their  regular  disposition  in  vertical  rows  is  usually  only  evident  during  full  expansion;  at  other  times 
they  press  closely  one  upon  another,  and  so  disturb  the  regularity.  They  constitute  twenty-four 
alternate  lighter  and  darker  vertical  bands  or  zones,  the  color  distinction  being  usually  apparent  for 
the  whole  length  of  the  column.  In  large  examples  these  color  bands  are  not  always  recognizable. 
The  darker  zones  have  usually  five  rows  of  verrucse,  and  the  lighter  zones  three,  making  96  rows  in 
all,  the  former  being  nearly  double  the  width  of  the  latter.  On  partial  expansion  of  the  polyp  each 
row’  may  appear  as  if  double,  and  in  large  polyps  192  rows  are  actually  present.  The  number  of 
verrucal  rows  is  less  in  very  young  specimens.  The  outgrowths  are  incapable  of  attaching  foreign 
particles  to  the  column. 

The  column  is  deeply  eremite  at  the  apex,  the  depressions,  corresponding  with  the  internal  mesen- 
terial attachments.  A large  acrorhagus,  alternating  with  the  outermost  row  of  tentacles,  occurs  at  the 
top  of  each  entocoelic  mesenterial  division,  and  corresponds  with  two  vertical  rows  of  verrucse;  a smaller 
acrorhagus  alternates  with  each  of  the  larger,  and  is  exocoelic  in  position,  the  series  corresponding  with 
the  outermost  cycle  of  tentacles.  The  acrorhagi  are  thus  96  in  all,  but  in  young  polyps  the  smaller  series 
may  not  be  obvious.  The  outer  or  lower  aspect  of  each  acrorhagus  bears  numerous  small  papillae;  the 
inner  or  upper  surface  is  smooth;  the  apex  of  each  is  thick-walled,  and  in  certain  states  of  preservation 
stands  out  prominently  as  a rounded,  opaque  white  spheroid.  A deep  fossa  occurs  between  the  inner 
base  of  the  acrorhagi  and  the  outermost  cycle  of  tentacles.  Lesueur  (p.  176)  mentions  that  the  margin 
is  “furnished  with  tubercles,  which  are  surmounted  with  small  white  pedunculated  warts.” 

The  tentacles  are  entaemseous,  shortly  conical,  and  generally  96  in  number,  arranged  according  to 
the  formula  6 6 12  24  48. 

The  disk  is  large,  smooth,  flat,  and  often  overhangs  on  full  expansion.  The  two  gonidial  grooves 
are  strongly  marked  by  their  thickened  lips,  and  the  stomodseum  is  smooth  and  readily  everted.  The 
tentacles  and  disk  can  be  completely  hidden  by  the  overfolding  of  the  column-wall. 

The  base  is  yellowish  gray  in  color,  with  thin,  radiating  red  bands;  the  column-wall  is  more 
usually  a brick  red,  becoming  dark  reddish  brown  above.  The  verrucse  are  mostly  of  the  same  color, 
but  the  tips  are  opaque  white,  especially  in  the  distal  region.  The  twenty-four  alternate  lighter  and 
darker  vertical  rows  are  not  well  marked  in  some  polyps,  but  are  very  persistent  in  others,  even  after 
preservation  for  a long  time  in  alcohol.  The  acrorhagi  are  nearly  colorless  toward  the  tips,  while 
the  tubercles  are  opaque  white;  the  fossa  between  the  acrorhagi  and  the  base  of  the  outermost  cycle 
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of  the  tentacles  is  often  scarlet.  The  tentacles  are  yellowish  gray,  and  nearly  transparent  on  the  outer 
surface;  several  opaque,  yellow  oval  patches  occur  on  the  inner  aspect,  and  also  a vertical,  elongated 
spindle-shaped  patch  of  crimson.  The  disk  exhibits  thin,  radiating  scarlet  lines;  and  yellowish  bands, 
passing  from  around  the  mouth,  surround  the  base  of  the  tentacles.  The  peristome  and  upper  part  of 
the  stomodweuin  are  a bright  scarlet. 

The  above  is  the  coloration  generally  met  with,  but  different  examples  of  the  species  vary  much, 
and  some  may  be  here  noted.  Usually  the  column  is  a bright  red,  but  may  be  crimson,  orange,  brown, 
chocolate  brown,  or  a grayish  olive.  This  latter  color,  and  the  verrucse  in  light  and  dark  bands,  most 
nearly  corresponds  with  McMurrieh’s  Bahaman  specimen.  In  the  larger  examples  the  alternate 
larger  and  smaller  acrorhagi  are  well  distinguished  by  the  contrast  of  their  opaque  white  tubercles 
with  the  rest  of  the  column.  The  verrucae  toward  the  top  of  the  column  are  usually  more  opaque 
white  than  those  below;  toward  the  base  they  become  more  transparent,  with  one  or  two  dark  centers. 
The  column-wall  in  any  individual  specimen  appears  to  be  of  practically  the  same  color  throughout, 
the  lighter  and  darker  vertical  zones  depending  mainly  upon  the  intensity  of  the  pigmentation  of  the 
apex  of  the  verruese. 

Twelve  series  of  radiating  colored  bands,  each  made  up  of  three  parts,  the  middle  one  much  the 
broadest,  may  extend  from  around  the  mouth  to  the  first  and  second  cycles  of  tentacles,  then  each 
passing  between  the  tentacular  bases  forms  a cream-colored  area  on  the  antero-lateral  portion  of  the 
base  of  the  alternating  tentacles  in  the  outermost  cycles.  Often  a narrow  band  of  crimson  passes  up 
the  anterior  face  of  the  tentacles. 

The  length  of  the  column  is  usually  about  4.5  cm.,  but  a polyp  may  elongate  as  much  as 
7 or  8 cm.  The  diameter  is  from  4 to  5 cm.,  or  may  be  even  7.5  cm. ; the  length  of  the  largest  tentacles 
is  1.3  cm.,  the  diameter  0.4  cm.  The  acrorhagi  may  extend  0.3  cm.  beyond  the  margin. 

Anatomy  and  Histology. — In  vertical  sections  the  base  is  folded  to  an  extraordinary  degree;  the 
foldings  usually  include  all  the  three  layers,  long  processes  of  the  mesogloea  accompanying  the 
ectodermal  folds.  The  ectoderm  of  the  base  is  very  deep,  being  constituted  of  long  narrow  cells — 
mainly  gland  cells,  with  tine  granular  contents.  The  mesogloea  and  endoderm  are  very  thin;  a weak, 
circular  endodermal  muscle  is  present,  and  fine  black  pigment  granules  occur  in  the  inner  layer. 

The  column-wall  seems  also  much  folded  in  sections,  the  appearance  being  due  mainly  to  the 
presence  of  the  vesicular  evaginations  (fig.  34).  These  are  all  hollow,  and  arise  from  both  the 
entocoelic  and  exocoelic  chambers.  The  wall  of  the  vesicles  is  thinner  than  that  of  the  column  gen- 
erally, and  a short  canal  connects  the  cavity  of  the  vesicle  with  the  coelenteron,  while  the  endodermal 
muscle  is  specially  developed  around  the  aperture  (cp.  Dixon’s  figure  of  Bunodes  thallia,  1889,  pi.  iv, 
fig.  4).  The  ectoderm  of  the  vesicles  is  high,  and  medium-sized  nematocysts  are  abundant,  mainly 
limited  to  the  outer  apical  region;  numerous  unicellular  gland  cells  are  present  laterally.  The  gran- 
ular secretion  is  seen  partially  extruded  from  many  of  the  cells.  The  mesogloea  of  the  column-wall 
is  very  variable  in  thickness. 

Small  dark-colored  pigment  granules  occur  abundantly  in  the  endoderm  of  the  vesicles,  as  well  as 
in  the  other  parts  of  the  column-wall,  and,  indeed,  throughout  the  endoderm  of  the  polyp.  I have  not 
been  able  to  distinguish  any  yellow  cells  in  the  endoderm  of  any  part  of  the  polyps,  but  McMurrich 
states  that  numbers  are  contained  throughout  the  layer  in  his  Bahaman  specimen.  The  endodermal 
muscle  is  very  strongly  developed  along  the  column-wall,  arranged  on  branching  outgrowths  of  the 
mesogloea. 

The  acrorhagi  are  much  like  the  verrucae  in  structure;  nematocysts  are  abundant  only  at  the 
tips  of  the  tubercles,  and  the  ectoderm  is  comparatively  thin.  No  endodermal  musculature  can  be 
recognized. 

The  sphincter  muscle  (pi.  ix,  fig.  34)  is  a typical  circumscribed  endodermal  representative,  situated 
within  the  fossa,  and  attached  by  only  a very  short  pedicle.  The  appearance  usually  presented  by 
transverse  sections  differs  a little  from  that  in  the  figure  given  by  McMurrich,  which  is  drawn  associated 
with  a mesentery. 

In  partial  contraction  the  tentacles  are  fluted  externally,  and  in  transverse  sections  present  a 
sinuous  appearance  similar  to  that  described  and  figured  by  the  brothers  Dixon  (1889,  fig.  1 ) for  B. 
thallia.  The  ectoderm  is  very  broad,  but  the  two  other  layers  are  narrow;  the  nematocysts  in  the 
former  are  small  and  slightly  curved.  The  ectodermal  muscle  is  arranged  on  dendriform  mesogloeal 
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plaitings,  and  is  associated  with  a well-defined  nerve  layer  (fig.  35).  The  endodenn  contains  many 
small  pigment  grannies  and  forms  a weak  muscle. 

The  ectoderm  of  the  disk  contains  few  nematocysts,  but  numerous  gland  cells;  both  the  endo- 
dermal  and  the  ectodermal  muscles  are  well  developed,  arranged  on  low  mesoglceal  plaitings.  Large 
connective-tissue  cells  are  distributed  throughout  the  mesogloea.  The  endodermal  muscle  is  strong  for 
some  distance  toward  the  mouth,  but  shows  no  marked  concentration  around  the  aperture,  such  as  the 
Dixons  found  in  B.  tJiallia,  and  which  they  regarded  as  a second  sphincter  muscle,  circumoral  in 
position  (1889,  p.  322,  pi.  v,  fig.  2). 

The  ectoderm  of  the  stomodseum  is  thrown  into  numerous  ridges  and  grooves,  the  former  being 
followed  by  long  delicate  processes  of  the  mesogloea.  The  two  gonidial  grooves  are  not  strongly 
distinguished  histologically;  attached  to  the  directives,  they  extend  for  some  distance  below  the  rest 
of  the  stomodseum.  Nematocysts  are  not  plentiful  in  the  stomodeeal  ectoderm,  while  large,  deeply- 
staining  gland  cells  are  numerous.  The  nerve  layer,  separated  from  the  mesogloea,  is  clearly  seen 
in  places.  The  endoderm  contains  much  granular  matter. 

Twenty-four  pairs  of  mesenteries  are  present  in  small  polyps,  and  forty-eight  in  larger.  In  the 
uppermost  region  they  are  all  perfect;  lower,  only  twelve  pairs  reach  the  stomodseum,  and  still  lower 
only  six  pairs  remain,  of  which  two  pairs  are  directives  and  are  much  shorter  in  transverse  section 
than  the  laterals.  The  members  of  the  three  or  four  cycles  alternate  in  the  usual  manner,  and  all 
bear  mesenterial  filaments  as  they  become  free  from  the  stomodseum.  The  longitudinal  retractor 
muscles  are  well  developed,  and  circumscribed  in  character.  The  main  portion  of  the  muscle  is  in  the 
middle  of  the  width  of  the  mesentery,  but  extends  more  than  half-way  across  the  face  of  the  mesentery. 
It  is  very  broad  and  arranged  on  fine  branching  mesoglceal  plaitings.  The  transverse  muscle  on  the 
opposite  face  is  weak.  Toward  the  insertion  of  the  mesentery  a slight  enlargement  of  the  mesoglcea 
occurs,  and  a pennon  is  often  formed  on  the  face  opposite  the  retractor  for  the  support  of  the  moder- 
ately developed  parieto-basilar  muscle.  The  mesenterial  endoderm  is  much  vacuolated,  and  contains 
an  abundance  of  fine  black  pigment  particles. 

Dissections  and  vertical  sections  through  the  pedal  disk  show  a well-developed  basilar  muscle. 
The  inner  and  outer  stomata  are  both  very  small,  especially  the  latter,  which  is  represented  by  only  a 
minute  circular  aperture  some  distance  inward  and  below  the  upper  extremity  of  the  mesentery. 

Both  the  ciliated  and  glandular  streaks  of  the  mesenterial  filaments  are  well  developed;  the  middle 
lobe  bearing  the  glandular  streak  is  often  very  narrow  and  greatly  elongated. 

Only  one  specimen,  sectionized  longitudinally,  bore  gonads.  In  his  specimen  McMurrich  found 
all  the  mesenteries,  with  the  exception  of  the  directives,  to  be  gonophoric. 

This  large  and  variously  colored  Bunodid  has  a wide  distribution  in  the  West  Indies.  Primarily 
described  by  Lesueur  in  clear  terms,  it  was  confused  by  Milne-Edwards  with  his  genus  Oulaclis. 
Duchassaing  & Michelotti  first  doubtfully  accepted  it  as  distinct  from  the  Urtirina  lessord  described  by 
the  first  of  these  two  authors.  Later  they  united  the  two  as  Anthopleura  granulifera.  Their  figure 
in  the  second  paper  bears  much  more  resemblance  to  the  animal  than  the  two  given  earlier. 
McMurrich  found  a single  specimen  of  a Bunodid  at  Nassau,  which,  while  noting  that  there  seemed 
a good  deal  of  probability  that  it  might  be  simply  a color  variety  of  Lesueur’s,  A.  granulifera,  he 
preferred  to  regard  as  a distinct  species,  naming  it  Bunodes  Umia.tus.  I have  since  forwarded  examples 
and  sections  of  the  Jamaican  representatives  to  Professor  McMurrich,  and  he  has  concluded  with  me 
that  they  represent  the  same  species  as  his  Bahaman  form,  and  therefore  B.  tsenialus  becomes  a 
synonym  of  B.  granulifera. 

The  species  is  now  known  from  the  following  localities:  Martinique  (Lesueur),  Guadeloupe  and  St. 
Thomas  (Duchassaing  & Michelotti),  in  the  bay  westward  of  Nassau  (McMurrich),  Jamaica  (Duerden), 
Porto  Rico  (U.  S.  Fish  Commission). 

Bunodosoma  spherulata,  n.  sp.  Pis.  Ill,  X,  XI,  Figs.  10,  36-40. 

Among  the  collections  from  Porto  Rico  were  two  anemones  which  from  the  somewhat  delicate 
character  of  their  tissues  and  the  presence  of  spheroidal  outgrowths  over  nearly  the  whole  of  the 
colnnm-wall  suggested  some  species  of  Cgsliactis,  the  most  likely  being  the  Oystiactis  eugenia  of 
Duchassaing  & Michelotti  (1866,  p.  129,  pi.  vi,  fig.  1).  This  surmise  was  strengthened  by  the  fact 
that  one  of  the  specimens  was  attached  to  a free  portion  of  a leaf  of  the  marine  phanerogam,  Thalassia 
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marina,  and  therefore  might  be  capable  of  floating.  Bunodeopsis  antilliensis,  with  a similar  habit,  frees 
itself  at  times  and  floats  with  its  basal  disk  upwards,  and  Duchassaing  & Michelotti  record  the  floating 
habit  for  C.  eugenia. 

Anatomical  examination  revealed  a small,  though  very  definite  circumscribed  endodermal  muscle, 
and  therefore  the  form  could  not  be  regarded  as  a Cystiactis,  as  that  genus  is  now  understood  from  an 
investigation  of  C.  tuberculosa  Quoy  & Gaimard.  Though  strong,  the  sphincter  in  this  latter  has  been 
found  by  Professor  Haddon  and  myself  (1896)  to  be  endodermal  and  diffuse,  and  the  genus  has  been 
placed  in  the  family  Aliciidie.  The  possession  of  a circumscribed  endodermal  sphincter  and  of 
columnar  evaginations  marks  the  Porto  Rican  form  as  a member  of  the  family  Bunodactidx. 

Duchassaing  & Michelotti  give  only  the  following  description  of  C.  eugenia:  “Sp.  parva,  corpore 
tuberculis  apice  vesiculosis  clavatis  adoperto;  tentaculis  circiter  20  subaequalibus,  translucidis,  cylin- 
dricis,  acutis,  disco  duplo  et  ultra  longioribus  ore  conico  exserto.”  Their  figure  (pi.  vr,  fig.  1)  shows 
the  vesicles  to  be  somewhat  cylindrical  and  spirally  disposed.  In  the  end  I have  concluded  that  the 
safest  course  will  be  to  regard  the  present  species  as  distinct  from  C.  eugenia. 

Viatrix  globidifera  is  another  long-looked-for  West  Indian  species  which  has  suggested  itself,  but 
it  would  undoubtedly  be  hazardous  to  compare  this  species  possessing  but  a few  spheroidal  evaginations 
and  tentacles  with  one  in  which  the  column  is  nearly  covered  with  outgrowths  and  the  tentacles  are 
forty-eight  in  number. 

•In  essential  characters  the  new  form  differs  very  little  from  the  genus  Bunodosoma  of  Verrill,  of 
which  B.  granulifera  is  the  type,  and  may  wrell  be  included  under  it.  Verrill  (p.  44)  defines  the  genus 
as  follows:  “General  form  and  appearance  as  in  Bunodadis,  but  the  hollow  verrucae,  arranged  in 
vertical  rows,  are  rounded  or  subconical  and  do  not  form  adhesive  suckers.  Upper  or  submarginal 
ones  are  larger  in  the  mature  specimens,  more  or  less  lobulated,  but  have  nearly  the  same  structure  as 
those  below,  though  they  are  described  as  perforated  when  living.  Tentacles  numerous;  many  mesen- 
teries, 12,  24,  or«more  pairs  being  perfect.  Sphincter  muscle  well  developed,  endodermal,  and  circum- 
scribed.” The  only  difference  between  the  characteristics  here  given  and  those  presented  by  the 
species  now  under  investigation  is  in  connection  with  the  marginal  evaginations.  In  the  Porto  Rican 
species  they  are  simple,  while  in  Bunodosoma,  as  understood  by  Verrill,  they  become  more  or  less 
lobulated.  In  the  present  state  of  our  knowledge  of  this  group,  such  a detail  does  not  seem  worthy  of 
generic  recognition,  and  I have  therefore  modified  the  definition  of  the  genus  to  this  extent.  Perhaps 
the  uniformity  in  size  of  the  columnar  evaginations  in  B.  granulifera  and  the  alternations  of  large  and 
small  rows  in  the  new  species  may,  as  further  representatives  are  added,  call  for  generic  distinction. 

External  characters. — The  base  is  flat  and  circular;  preserved  examples  show  radiating  furrows, 
and  the  diameter  is  less  than  that  of  the  column.  In  one  specimen  the  base  was  adherent  to  a leaf  of 
Thalassia  marina. 

The  column  is  erect,  cylindrical,  thin-walled,  and  covered  for  the  most  part  with  vertical  rows 
of  nearly  globular  vesicles,  which  increase  in  size  from  below  upward.  At  the  apex  of  the  column 
they  terminate  in  a cycle  of  larger  conical  outgrowths — the  acrorhagi.  Both  specimens  are  deeply 
constricted  a short  distance  above  the  base,  hence  there  is  some  uncertainty  as  to  the  character  of 
the  verrucae  in  this  region,  but  they  appear  to  cease  a little  before  the  proximal  termination  of  the 
column  is  reached.  The  vesicles  are  arranged  in  forty-eight  rows,  alternately  large  and  small,  a 
row  corresponding  with  each  mesenterial  space,  whether  entocoele  or  exocoele.  The  twenty-four  rows 
of  smaller  vesicles  are  opposite  the  twenty-four  tentacles  constituting  the  outermost  cycle,  while  the 
rows  of  larger  outgrowths,  surmounted  by  the  acrorhagi,  alternate  with  the  outermost  tentacles.  For 
the  most  part,  the  smaller  vesicles  alternate  transversely  with  the  larger,  and  all  are  so  closely  arranged 
that  very  little  of  the  actual  surface  of  the  column  remains  exposed.  The  vesicles  are  simple, 
subspheroidal,  sessile,  hollow,  and  perfectly  smooth,  without  any  thickened  areas  which  may  represent 
special  batteries  of  nematocysts.  They  are  incapable  of  holding  foreign  particles  to  the  column-wall. 
The  acrorhagi  are  also  simple  and  smooth,  without  any  tubercular  outgrowths  or  thickenings.  A 
smooth,  narrow  fossa  intervenes  between  the  cycle  of  acrorhagi  and  the  outermost  cycle  of  tentacles. 

The  tentacles  in  preserved  specimens  are  smooth,  short,  broad  below  and  narrowing  above, 
entacmseous,  and  closely  arranged.  They  are  forty-eight  in  number,  twenty-four  constituting  the 
outermost  cycle;  the  cyclic  arrangement  is  therefore,  6 6 12  24. 

The  mouth  is  circular  and  widely  open  in  the  two  specimens  studied.  The  stomodteal  walls  are 
closely  ridged  and  furrowed,  and  gonidial  grooves  are  but  weakly  developed. 

2d— F.  C,  B.  1900— : 23 
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The  specimens  preserved  in  alcohol  are  now  practically  colorless;  the  tentacles,  however,  are 
slightly  brown,  due  to  the  presence  of  brown  pigment  granules  within  the  endodermal  cells. 

The  height  of  the  larger  specimen  is  1 cm.,  and  of  the  shorter  0.4  cm.  The  diameter  of  the 
column  of  the  former  is  0.8  cm.,  and  of  the  basal  disk  0.5  cm.  In  all  probability  the  dimensions  of 
living  specimens  would  be  much  larger. 

Anatomy  and  Histology. — The  basal  disk  possesses  a very  broad  ectodermal  layer,  constituted  of 
long  narrow  cells,  many  of  which  are  peripherally  charged  with  a yellowish  granular  secretion. 

The  column-wall  is  moderately  thin  throughout.  The  ectoderm  is  a broad  epithelial  layer;  the 
mesogloea  nowhere  becomes  greatly  thickened,  while  the  endoderm  everywhere  is  exceptionally  low. 
The  ectoderm  consists  mainly  of  glandular  cells  of  two  kinds — clear  mucous  gland  cells  and  granular 
gland  cells.  The  granular  gland  cells  are  so  plentiful  that  it  is  very  likely  they  give  a certain  degree 
of  opacity  to  the  tissues  of  the  living  polyp.  Histologically  the  vesicular  verrucse  differ  in  no  important 
respect  from  the  remainder  of  the  column-wall,  except  that  the  ectoderm  contains  numbers  of  small 
nematocysts.  The  verrucse  are  outgrowths  from  all  the  mesenterial  chambers,  the  twenty-four  rows 
of  large  vesicles  being  entocoelic  and  the  smaller  rows  exoccelic  in  position.  The  acrorhagi  are 
practically  the  same  in  structure  as  the  other  columnar  outgrowths,  but  the  ectoderm  is  a little  higher 
than  elsewhere  and  is  abundantly  charged  with  nematocysts,  not,  however,  to  such  a degree  as  in  the 
tentacles.  The  comparative  fewness  and  small  size  of  the  nematocysts  indicate  that  neither  the  vesicles 
nor  the  acrorhagi  can  be  regarded  as  special  batteries  of  nematocysts.  In  such  organs  the  nematocysts 
are  usually  very  large,  thick-walled,  and  closely  arranged. 

The  mesoglcea  of  the  column-wall  presents  a slightly  fibrous  appearance  and  contains  small, 
isolated,  connective-tissue  cells;  its  external  and  internal  surfaces  are  smooth. 

The  endoderm  throughout  the  polyp  is  remarkable  for  the  shortness  of  its  cells,  these  being 
scarcely  half  as  long  as  the  cells  of  the  ectoderm,  so  that  the  layer  everywhere  is  very  narrow  in 
section.  Further,  the  cells  are  charged  with  brown  or  black  pigment  granules,  whiclf  tend  to  obscure 
the  other  constituents.  The  granules  evidently  take  the  place  of  the  symbiotic  zooxanthella:  of  other 
Actiniae,  for  these  are  everywhere  absent  in  the  present  species.  In  other  examples  of  the  Bunodaclidx 
a similar  substitution  seems  to  take  place.  Pigment  granules  occur  in  Bunodospma  granulifera,  but 
zooxanthellfe  are  absent;  in  A nl actinia  stelloides  the  conditions  are  reversed.  Similar  relations  occur 
also  among  the  Sagartid.r,  but  in  some  ZoantMdte,  such  as  Polythoa,  both  granules  and  zooxanthellfe 
occur  in  the  same  polyp. 

The  circular  endodermal  musculature  is  everywhere  very  feebly  developed,  except  in  the  region 
between  the  outermost  tentacles  and  acrorhagi,  where  it  forms  a characteristic  circumscribed  endo- 
dermal sphincter  (fig.  36).  Compared  with  that  in  many  other  Bunodartidie,  the  sphincter  muscle  is 
rather  feeble,  but  is  remarkable  on  account  of  the  very  distinct  peduncle  which  it  possesses.  In  truly 
radial  sections,  away  from  the  insertion  of  a mesentery,  the  muscle  is,  as  it  were,  suspended  from  the 
inner  surface  of  the  wall  of  the  polyp,  but  near  the  mesenteries  it  is  displayed  as  a thickened  ridge  of 
the  wall,  and  the  mesentery  may  appear  as  if  attached  to  it.  The  mesoglceal  plaitings  of  the  muscle 
are  very  numerous,  and  are  disposed  almost  wholly  on  one  side  of  the  axis — not,  as  is  usually  the  case, 
more  or  less  pinnately  on  each  side  of  the  median  axis. 

The  tentacles  are  of  practically  the  same  structure  throughout  their  length.  A uniform  peripheral 
zone  of  long,  narrow  nematocysts  extends  from  the  origin  to  the  apex.  An  ectodermal  nerve  layer 
is  clearly  shown,  while  the  longitudinal  muscle  fibers  are  strongly  developed  on  fine,  subdendroid, 
mesoglceal  plaitings,  which  are  best  seen  in  transverse  sections.  The  tentacles  being  in  the  retracted 
condition,  the  mesoglceal  layer  is  probably  much  thicker  than  would  be  the  case  in  extended  polyps. 
Here,  as  elsewhere  in  the  polyp,  the  endoderm  is  a narrow  layer  with  many  pigment  granules.  In  the 
tentacles  the  granules  are  often  restricted  to  limited  areas,  other  areas  being  wholly  free  from  them; 
non-pigmented  endoderm  patches  occur  more  plentifully  toward  the  proximal  extremity.  Longitudinal 
sections  of  the  tentacles  display  the  ends  of  a weak,  circular,  endodermal  muscle. 

The  stomodfeum  is  wide  and  nearly  circular  in  section,  the  ciliation  being  well  preserved  all 
round.  The  walls  are  thrown  into  numerous  vertical  ridges,  which  correspond  somewhat  with  the 
internal  attachment  of  the  mesenteries,  and  are  due  to  an  increase  in  the  thickness  of  the  mesoglcea. 
The  number  of  ridges,  however,  slightly  exceeds  that  of  the  complete  mesenteries,  being  from  fourteen 
to  sixteen  on  each  side,  while  the  mesenteries  are  only  twelve  on  each  side.  The  ridges  become 
stronger  in  the  lower  region  of  the  stomodamm,  where  many  of  the  mesenteries  have  become  free. 
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Gonidial  grooves  are  only  feebly  indicated  above,  but  are  more  strongly  developed  below.  The 
walls  at  the  opposite  extremities  are  slightly  depressed  between  the  pairs  of  directives,  the  filiation  is 
a little  stronger,  and  gland  cells  and  nematoblasts  are  less  numerous  than  elsewhere.  The  nuclei  of 
the  ectodermal  supporting  cells  form  a broad  zone  which  stains  very  deeply;  a nerve  layer  is  also 
displayed,  but  no  muscle  fibrils.  Many  nematocysts  and  granular  gland  cells  with  yellowish  contents 
occur,  in  addition  to  the  supporting  cells. 

In  serial  transverse  sections  the  stomodfeum  is  seen  to  terminate  first  along  its  lateral  walls,  the  two 
ends,  with  the  directive  mesenteries  attached,  being  prolonged  for  some  distance  farther,  independently 
of  one  another. 

Twenty-four  pairs  of  mesenteries,  including  two  pairs  of  directives,  are  present  in  the  polyp 
sectionized  transversely.  Twelve  pairs,  representing  the  first  and  second  orders,  are  united  with  the 
stomodseum  in  the  upper  part  of  their  course,  and  twelve  alternating  pairs,  representing  the  third 
order,  are  free  throughout  and  extend  but  a short  distance  from  the  column-wall.  Of  the  twelve 
complete  pairs,  six  alternating  pairs — the  second  order — become  free  some  distance  before  the  lower 
termination  of  the  stomodseum  is  reached;  the  remaining  six  pairs — the  first  order — extend  practically 
all  the  way.  Thus  in  the  upper  stomodseal  region  two  cycles  of  mesenteries  occur,  twelve  pairs  in 
each,  while  in  the  lower  region  are  three  cycles,  with  the  formula  6 6 12.  The  directives  have  the 
shortest  transverse  course  of  all  the  complete  mesenteries. 

The  mesenteries  are  narrow  and  wide  apart  in  the  upper  half  of  their  course,  but  they  become 
broader  below,  their  free  edge  is  greatly  folded,  and  they  more  nearly  fill  the  gastro-ccelomic  cavity. 
The  musculature  is  feebly  developed  above,  but  below  the  mesoglceal  plaitings  become  stronger 
and  mainly  circumscribed  in  their  arrangement  (fig.  39).  As  the  lower  region  of  the  polyp  is 
approached  a strong  mesoglceal  pennon,  supporting  the  parieto-basilar  muscle,  is  present  on  the  face 
opposite  the  retractor  muscle.  The  mesenterial  mesogloea  increases  much  in  thickness  from  above 
downward,  and  bears  small  stellate  cells.  Everywhere  the  endoderm  is  a very  narrow  layer,  its  cells 
being  more  or  less  charged  with  blackish  pigment  granules.  The  serial  transverse  sections  indicate 
the  presence  of  the  inner  mesenterial  stomata  on  all  the  twelve  pairs  of  perfect  mesenteries,  but  I have 
not  been  able  to  establish  an  outer  or  parietal  series.  Basilar  muscles  occur,  represented  in  fig.  37. 

As  already  remarked,  the  six  pairs  of  second-cycle  mesenteries  cease  their  connection  with  the 
stomodaeum  in  advance  of  the  first-cycle  mesenteries,  and  some  of  the  members  of  the  latter  cycle  also 
become  free  slightly  in  advance  of  the  others,  while  the  directives  continue  their  attachment  over  the 
greatest  distance.  The  separation  of  the  mesenteries  from  the  stomodseum,  as  revealed  by  serial  trans- 
verse sections,  takes  place  in  such  an  order  as  to  suggest  certain  morphological  considerations.  The 
six  pairs  of  second-cycle  mesenteries  do  not  become  free  simultaneously,  but  the  pair  on  each  side  of 
what  may  be  regarded  as  the  ventral  directives  of  the  polyp  are  free  in  advance  of  the  middle  lateral 
second-cycle  pairs;  then  the  middle  pair  on  each  side  become  free,  and  finally  the  dorso-lateral  pairs. 
The  relationships  are  represented  in  fig.  40,  taken  from  one  of  the  sections.  The  ventro-lateral  pairs 
are  altogether  free;  the  medio-lateral  pairs  are  just  becoming  free,  starting  at  the  middle  of  the  concave 
margin,  and  the  dorso-lateral  pairs  as  yet  show  no  signs  of  separation.  Thus,  in  the  order  of  separation 
of  the  mesenterial  pair’s  from  the  stomodreum,  a regular  succession  from  the  ventral  to  the  dorsal 
aspect  of  the  polyp  occurs,  the  process  taking  place  simultaneously  in  the  corresponding  pairs  on  each 
side.  Sirch  a relationship  may  be  taken  to  indicate  that  the  mesenteries  are  older  and  further  developed 
dorsally  than  ventrally. 

The  studies  which  have  been  carried  out  upon  the  development  of  the  second  cycle  of  mesenteries 
of  the  Actiniaria  indicate  that  the  order  of  appearance  is  paralleled  by  the  above  results  obtained 
from  serial  transverse  sections  of  probably  a mature  polyp.  For,  in  general,  it  may  be  assumed  that 
where  a mesentery  jxjssesses  diminished  importance  it  represents  a more  recent  development. 

It  is  usually  found,  both  in  Actiniarian  and  Madreporarian  polyps,  that  the  second-cycle  mesen- 
teries are  developed  in  unilateral  pairs  on  each  side  of  the  polyp  in  a progressive  manner,  which  may 
be  either  from  the  dorsal  to  the  ventral  aspect  of  the  polyp,  or  vice  versa.  The  fact  that  the  dorsal 
mesenteries  of  the  second  cycle  in  Bunodomma  retain  their  connection  with  the  stomodseum  longer 
than  the  middle  pairs,  and  these  again  than  the  ventral  pairs,  would  indicate  a progressive  development 
of  these  pairs  from  the  dorsal  to  the  ventral  aspect.  The  successive  development  of  the  pairs  of 
second-cycle  mesenteries  from  the  ventral  to  the  dorsal  aspect  of  the  polyp  I have  found  to  be 
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characteristic  of  the  buds  of  the  coral  Cladocora  a.rbuscula , while  in  the  development  of  larval  polyps 
of  Sideraslrxa  radians  the  succession  is  from  the  dorsal  to  the  ventral  side. 

The  brothers  G.  F.  and  A.  F.  Dixon  (1889,  p.  322)  first  obtained  evidence  of  the  successive 
development  followed  by  the  members  of  the  second  cycle  of  mesenteries  from  freshly  extruded  larvae 
of  Bunodes  verrucosa.  Their  series  of  sections  from  above  downward  first  showed  the  dorso-lateral 
pairs  on  each  side,  then  the  middle  pairs,  and  lastly  the  ventro-lateral  pairs.  The  succession  in 
growth  was  therefore  from  the  dorsal  to  the  ventral  side. 

At  one  region  or  another  mesenterial  filaments  are  present  on  all  the  mesenteries.  On  the  mem- 
bers of  the  third  cycle,  which  throughout  their  course  are  free  from  the  stomodseum,  the  middle  lobe 
first  appears  as  a simple,  more  deeply-staining  enlargement  of  the  epithelium  at  the  free  end  of  the 
mesentery.  But  the  lateral  lobes  make  their  appearance  a little  below,  and  the  typical  trilobed 
Actinian  filament  is  then  presented,  the  three  lobes  being  very  distinctly  separated  from  one  another 
(fig.  38).  The  four  areas,  which  elsewhere  (1900,  p.  145)  I have  spoken  of  as  the  glandular,  ciliated, 
intermediate,  and  reticular  streaks,  are  well  defined  by  their  differences  in  histological  detail,  and  do  not 
require  full  description. 

As  the  mesenteries  of  the  second  and  first  cycles  cease  their  connection  with  the  stomodseum 
they  are  tipped  with  filaments  which,  both  in  longitudinal  and  transverse  sections,  are  shown  to  be 
continuous  with  the  stomodaeal  ectoderm,  the  middle  or  glandular  streak  most  nearly  corresponding 
in  histological  detail.  The  strongly  ciliated  lateral  lobes  are  limited  to  the  region  at  which  the  mesen- 
teries become  free;  below  the  stomodseum  only  the  simple  median  lobe  is  retained  (fig.  39),  and  this 
is  the  case  also  with  the  filaments  of  the  third-cycle  mesenteries.  Where  the  filament  is  simple  the 
mesenterial  epithelium  immediately  behind  becomes  much  swollen,  as  shown  in  fig.  39.  The  species 
is  somewhat  exceptional  in  the  short  course  through  which  the  lateral  or  ciliated  streaks  persist.  In 
the"  lower  region  of  the  polyp  the  mesenteries  are  greatly  contorted  at  their  free  edge,  which  is  provided 
with  the  simple  filament  all  the  way. 

No  gonads  were  present  in  either  of  the  specimens. 


Family  SAGARTID/E  Gosse. 

Actiniaria  with  a contractile  pedal  disk;  body-wall  smooth,  or  provided  with  verrucse  or  tuber- 
cles, and  usually  perforated  by  cinclides,  with  or  without  a cuticle.  Tentacles  usually  numerous  and 
retractile,  usually  not  very  long,  simple,  and  generally  entacmseous.  Sphincter  muscle  usually  well 
developed  and  mesogloeal,  occasionally  diffuse  endodermal,  or  even  absent  ; at  least  six  pairs  of  perfect 
mesenteries;  the  first  cycle  of  six  pairs  of  mesenteries  may  be  fertile  or  sterile.  Acontia  present. 

The  above  definition  is  mostly  taken  from  Haddon  (1898,  p.  448),  who  in  1889  made  one  of  the 
first  anatomical  studies  of  the  group.  In  his  latest  paper  he  recognizes  five  subfamilies,  as  also  does 
Carlgren:  Aiptasinse,  Sagcirtinse,  Phellime,  Metridinse,  Chondraclininie.  The  first  and  fourth  have  each 
a representative  in  the  Porto  Rican  collection. 

Subfamily  AIPTASINSE  Simon. 


Sagartidx  in  which  the  sphincter  muscle  is  either  absent,  or  very  feebly  developed  and  mesogloeal, 
or  diffuse  and  endodermal. 


Genus  AIPTASIA  Gosse. 


Aiptasici,  Gosse,  1860,  p.  151:  Andres,  18.83,  p.  373;  McMurricli,  1889,  p.  6;  Haddon,  1898,  p.  447. 

Bartholomea,  Ducha'ssaing  et  Miehelotti,  1866,  p.  133. 

Aiptasinse  with  an  extensile  soft  body;  column  smooth,  with  cinclides  arranged  in  from  one  to 
several  horizontal  rows  around  the  middle  of  the  column;  no  verrucse  or  tubercles;  tentacles  numerous, 
long,  smooth,  or  with  thickened  bands  or  tubercles,  strongly  entacmseous;  sphincter  muscle  either 
absent  or  very  feebly  developed  and  mesogloeal,  or  diffuse  and  endodermal. 

McMurricli  (1889,  p.  6)  gives  a full  history  of  the  genus,  which  is  exceptional  in  the  family 
Sagartidx  in  that  some  of  its  members  are  entirely  wanting  a mesogloeal  sphincter  muscle,  in  conse- 
quence of  which  the  disk  and  tentacles  are  never  infolded.  I have  added  the  character  of  the  ten- 
tacular wall  to  Haddon’s  definition  of  the  genus. 
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McMurrich  in  1896  (p.  182)  described  the  Heteractis  lucida  of  Duchassaing  & Michelotti  from 
specimens  obtained  from  the  Bahama  Islands.  The  chief  characteristic  of  the  genus  is  the  presence  of 
tubercles  upon  the  tentacles,  and  these  are  strongly  marked  in  the  West  Indian  representative. 
H.  lucida  is  not  uncommon  in  Jamaican  waters,  living  under  exactly  similar  conditions  as  Aiptasia 
annulata.  When  fully  expanded  the  two  are  easily  mistaken  for  one  another,  unless  one  is  close 
enough  to  distinguish  the  character  of  the  tentacular  wall.  The  living  polyps  are  found  to  he  closely 
allied  in  such  details  as  the  peculiarities  of  coloration,  the  delicacy  of  the  tissues,  and  inability  to 
overfold  on  irritation.  Internally  the  mesenterial  musculature  of  H.  lucida  bears  the  closest  resem- 
blance to  that  of  A.  tagetes  and  A.  annulata,  and  the  other  general  characters  of  the  three  are  found  to 
agree.  It.  is  evidently  best  regarded  as  an  Aiptasia,  in  which  case  the  three  Antillean  species,  A . tagetes, 
A.  anmdata,  and  A.  lucida,  present  an  interesting  gradation  in  connection  with  their  tentacles.  The 
wall  is  smooth  in  the  first  mentioned,  and  nematocysts  are  distributed  throughout;  in  the  second 
the  tentacles  bear  incomplete  annuli,  which  are  really  thickenings  due  to  the  aggregation  of  large 
nematocysts;  and  in  the  third  species  the  annuli  have,  as  it  were,  become  shortened  up  and  form 
spheroidal  tubercles.  McMurrich  found  a feeble  mesoglceal  sphincter  muscle  in  his  specimens  of 
A.  lucida,  but  I can  not  discover  such  in  the  Jamaican  polyps. 

Aiptasia  annulata  (Lesueur).  Pis.  Ill,  XI,  XII,  Figs.  11,41-44. 

Actinia  annulata,  Lesueur,  1817,  p.  172. 

Dysactis  annulata,  Milne-Edwards,  1857,  p.  202. 

Aiptasia  annulata,  Andres,  1883,  p.  392;  McMurrich,  1889,  p.  7,  pi.  I,  fig.  1:  pi.  Ill,  fig.  1;  Puerden,  1898a,  p.457;  Verrill,  1900, 
p.  556;  pi.  xvin,  fig.  3. 

Actinia  solifera,  Lesueur,  1817,  p.  173. 

Paradis  ? solifera,  Milne-Edwards,  1857,  p.  249. 

Paradis  solifera  (Actinia) , Duchassaing  et  Michelotti,  1800,  p.  39. 

Bartholomca  solifera,  Duchassaing  et  Michelotti,  1860,  p.  133,  pi.  vi,  fig.  14. 

Aiptasia  solifera,  Andres,  1883,  p.  386. 

Many  specimens  of  this  species  were  collected  from  Porto  Rico,  thirty  or  forty  coming  from  Guan- 
ica  Bay,  so  that,  it  must  be  very  abundant  around  the  island.  It  is  also  common  around  Jamaica,  and 
occurs  in  the  more  northern  Bahamas  and  Bermudas.  McMurrich  has  already  given  a full  description 
of  the  Bahaman  representative,  but  the  specimens  from  Porto  Rico  and  Jamaica  present  an  important 
difference  in  the  arrangement  of  the  tentacles  and  mesenteries,  to  be  referred  to  later.  The  description 
of  the  Porto  Rican  specimens  given  below  is  supplemented  by  notes  on  the  living  polyps  as  met  with 
around  Jamaica. 

External  characters. — In  the  living  condition  the  base  is  flat  and  very  firmly  attached  to  various 
objects  on  the  sea-floor.  It  is  slightly  larger  in  diameter  than  the  column,  and  thin-walled,  the  lines 
of  attachment  of  the  mesenteries  showing  through.  The  column  is  erect,  smooth,  cylindrical,  and 
capable  of  much  extension  and  retraction.  The  internal  mesenterial  attachments  show  through  as 
distinct  white  lines  on  the  darker  ground,  and  divide  thecolumn-wall  into  alternations  of  three  narrow 
areas  and  a broader  one;  above,  the  mesenterial  spaces  are  seen  to  be  double  those  below.  In  pre- 
served specimens,  and  this  applies  to  all  the  Porto  Rican  examples,  the  column  is  deeply  constricted 
a little  below  the  apex,  as  in  the  figure  of  the  species  given  by  Duchassaing  & Michelotti  (1866,  pi.  vi, 
fig.  14),  and  as  is  recorded  by  McMurrich  for  Aiptasia  sp.  (1889a,  p.  102).  Verrill  figures  a specimen  of 
the  closely  allied  A.  tagetes  in  this  condition.  The  upper  part,  of  the  column  is  altogether  incapable 
of  becoming  overfolded  on  retraction  of  the  polyp,  so  that  the  disk  and  tentacles  are  always  visible. 

Four  or  more  horizontal  cycles  of  oval  cinclidal  apertures,  at  the  apex  of  white  tubercles,  occur 
about  the  middle  of  the  column.  The  cycles  are  usually  incomplete  or  broken,  pores  being  missing 
here  and  there.  The  number  of  apertures  in  a vertical  row,  corresponding  with  one  mesenterial 
chamber,  usually  ranges  from  one  to  five  or  six,  but  in  a Bahaman  example  McMurrich  found  twelve. 
White  acontia  are  emitted  in  abundance  through  the  cinciides  and  also  through  the  mouth.  Distally 
the  column  becomes' somewhat  enlarged  and  passes  directly  into  the  tentacles,  so  that  no  definite 
columnar  margin  or  fossa  exists. 

The  tentacles  are  marginate,  very  numerous,  and  arranged  in  many  hexamerous  cycles;  as  many 
as  192,  or  even  more,  may  be  present.  They  are  non-retractile  and  strongly  entaemseous,  the  inner 
being  usually  long,  as  much  as  5 or  6 cm.  On  full  extension  the  walls  are  thin  and  nearly  transparent, 
with  numerous  incomplete  thickened  spirals  or  rings,  usually  along  the  whole  length.  In  some  of  the 
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larger  specimens  the  annuli  on  the  inner  cycles  are  few  in  number,  the  proximal  portion  of  the  tentacles 
being  quite  smooth.  In  preserved  polyps  the  tentacular  rings  remain  very  evident  as  thickened  bands. 
Microscopic  examination  proves  that  they  represent  special  urticating  areas.  In  all  the  examples  of 
this  species  which  McMurrich  obtained  at  the  Bahamas,  the  tentacles  were  arranged  octamerously, 
the  mesenteries  likewise  corresponding.  In  Jamaican  specimens  a hexamerous  arrangement  prevailed, 
both  in  the  tentacles  and  mesenteries.  There  is  no  doubt,  therefore,  that  the  species  varies  in  this 
important  character,  and  an  explanation  is  thus  given  to  Lesueur’s  statement  (1817,  p.  172)  that  “the 
centre  tentacula  are  about  six  or  eight  in  number.” 

The  naked  portion  of  the  disk  is  small;  the  peristome  and  lips  are  slightly  crenulate,  six  ridges 
and  grooves  occurring  on  each  side,  corresponding  with  insertion  of  the  mesenteries.  The  two 
stomodreal  grooves  are  not  distinctly  shown.  The  lips  often  approach  laterally,  leaving  an  aperture  at 
each  end. 

The  base  is  white;  the  column  is  white  or  cream  colored  below,  flecked  with  opaque  white;  above 
it  is  pale  or  dark  brown  and  more  strongly  flecked.  The  tentacles  are  a granular  brown;  the  numerous 
incomplete  spirals  or  rings  are  gray  or  white  with  the  internal  brown  granules  showing  through.  The 
color  of  the  innermost  tentacles,  when  the  annuli  are  almost  absent,  is  a pale  blue.  The  surface  of  the 
disk  is  dark  brown;  opaque  white  or  brownish  patches  occur  near  the  base  of  the  innermost  tentacles, 
and  another  series,  corresponding  with  the  tentacles,  may  be  present  around  the  mouth;  the  disk  may 
also  be  flecked  in  other  places  with  opaque  bluish  white. 

At  Port  Antonio,  Jamaica,  a specimen  was  obtained  nearly  devoid  of  any  brown  color,  the  walls 
being  perfectly  transparent,  or  with  only  opaque  white  or  cream  flecks.  The  tentacular  annulationsin 
this  example  were  not  very  perfect,  the  urticating  areas  being  more  in  patches.  Verrill  describes  the 
color  of  the  Bermudan  specimens  as  light  green.  The  brown  or  green  color  is  altogether  endodermal 
in  origin,  and  is  due  to  the  presence  of  numbers  of  zooxanthellae  within  the  cells  of  the  endoderm. 
The  white  or  cream  opaque  flecks  are  wholly  superficial. 

The  column  of  large  living  specimens  is  4 to  5 cm.  in  height;  the  diameter  across  the  middle 
from  2 to  3. cm.;  the  inner  tentacles  are  usually  4 to  5 cm.  long;  the  outer  1 to  2 cm.  Some  polyps 
when  fully  expanded  may  be  nearly  double  these  amounts. 

Anatomy  and  Histology. — The  base  is  very  thin- walled,  the  ectoderm  being  the  broadest  of  the  three 
layers.  The  latter  is  formed  of  long  columnar  cells,  most  of  which  have  clear  contents.  The  nuclei 
are  mostly  in  a subperipheral  zone,  and  the  nerve  layer  is  occasionally  displayed.  The  inesogloea 
is  extremely  narrow,  and  the  endoderm  is  but  a little  thicker;  many  of  the  cells  of  the  latter  contain 
zooxanthelUe.  A very  weak  basal  endodermal  musculature  occurs. 

The  ectoderm  of  the  column-wall  in  sections  is  thrown  into  deep  folds  as  a result  of  contrac- 
tion, the  foldings  being  followed  by  long  processes  of  the  mesoglcea.  Like  those  of  the  base,  the 
ectoderm  cells  are  largely  glandular,  and  small  nematocysts  occur  in  places.  A weak  endodermal 
muscle,  on  slight  mesoglceal  plaitings,  extends  all  the  way  from  the  base  to  the  apex  (tig.  42).  It 
becomes  a little  stronger  in  the  upper  region,  being  best  developed  in  the  region  corresponding  with 
the  external  constrictions,  that  is,  a short  distance  below  the  apex.  In  this  position  McMurrich 
found  in  Aiptasia  sp.?  (1889,  p.  103)  what  he  regarded  as  a second  sphincter.  Distally  the  endodermal 
musculature  undergoes  no  increased  development,  such  as  can  be  regarded  as  a sphincter  muscle. 

Zooxanthelke  are  abundant  in  the  endoderm  of  the  upper  region,  but  less  so  below;  hence  the 
light  color  of  the  living  polyp  proximally,  and  the  brown  distally.  McMurrich  records  a total  absence 
of  “yellow  cells”  in  one  of  his  specimens,  and,  as  already  mentioned,  a colorless  variety  has  been 
found  around  Jamaica. 

A great  difference  is  apparent  in  the  walls  of  the  tentacles  according  as  the  organs  are  retracted 
or  fully  extended.  In  the  former  state  all  the  three  layers  are  rather  broad,  the  mesoglcea  least  so, 
and  ectodermal  and  endodermal  muscles  are  very  evident  on  long  processes  of  the  mesoglcea.  In  the 
extended  condition  the  wall  is  so  thin  that  the  three  layers  can  scarcely  be  distinguished  individually, 
except  where  the  section  passes  through  urticating  areas.  Here  the  ectoderm  and  endoderm  are 
swollen,  and  nematocysts  occur  in  the  former,  while  the  endoderm  is  crowded  with  zooxanthellae 
(tig.  41).  The  nematocysts  are  of  two  kinds,  large  and  small;  the  latter  are  arranged  peripherally, 
and  occur  also  in  the  intervening  areas;  the  elongated  examples  extend  wholly  across  the  ectoderm 
and  are  restricted  to  the  swellings.  The  zooxanthellse  present  a curious  distribution.  Instead  of 
being  arranged  uniformly  throughout  the  endodermal  layer,  they  are  aggregated  within  restricted  areas, 
and  project  some  distance  beyond  the  ordinary  level  of  the  endoderm  (fig.  41).  No  doubt  it  is  this 
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aggregation  which  produces  the  granular  character  of  the  brown  coloration  observed  in  the  living 
tentacles.  McMurrich  makes  no  mention  of  the  peculiarity  in  his  specimens  of  A.  annulata,  but 
records  and  figures  a very  similar  condition  in  Heteractis  lucida  (1896). 

The  walls  of  the  stomodreum  are  thrown  into  numerous  small  folds,  except  at  the  gonidial  grooves, 
which  are  clearly  indicated  in  sections.  Cilia  are  present  all  around  the  stomodteum,  but  are  longer 
at  the  grooves.  Deeply-staining  granular  gland  cells  and  long  nematocysts  are  present  in  the 
stomodaeal  ectoderm,  and  the  nerve  layer  is  very  evident  in  places.  Muscle  fibrillse  occur  on  the 
endodermal  face  of  the  mesogloea. 

In  three  Jamaica  specimens  dissected  transversely  only  the  eight  Edwardsian  mesenteries  extend 
the  whole  length  of  the  stomodteum;  the  ventral  moities  of  each  of  the  four  lateral  pairs,  or  what  are 
known  as  the  fifth  and  sixth  developmental  pairs,  are  complete  in  the  uppermost  region,  but  for  the 
greater  part  of  the  stomodteal  extent  they  are  free  (fig.  43).  Three  of  the  Porto  Rican  specimens 
dissected  exhibited  the  same  condition  of  the  primary  mesenteries,  so  that  it  may  be  assumed  to  be  a 
general  characteristic  of  the  species.  Six  pairs  of  mesenteries  form  a second  cycle  and  are  never 
complete;  twelve  pairs  constitute  a third  cycle,  and  twenty-four  a fourth  cycle.  The  last  project 
but  a little  way  beyond  the  column-wall,  and  do  not  bear  retractor  muscles.  In  one  specimen  only 
the  second  and  third  cycles  bear  the  gonads  in  the  lower  stomodaeal  region;  in  another  the  four  free 
mesenteries  belonging  to  the  primary  cycle  also  bear  gonads.  The  directives  extending  from  the  angle 
of  the  gonidial  grooves  are  shorter  than  the  other  complete  mesenteries.  The  large  inner  mesenterial 
stomata  are  easily  seen  in  dissections,  and  the  outer  are  large  marginal  apertures  some  distance  from 
the  upper  extremity. 

The  retractor  muscles  on  the  three  first  cycles  of  mesenteries  are  strong  and  form  a thickened 
band  along  the  greater  part  of  the  face  of  each  mesentery.  The  muscle  commences  a little  beyond  the 
origin  of  the  mesentery  at  the  column-wall  and,  slowly  enlarging  in  thickness,  ends  centripetally  in  a 
rather  abrupt  manner.  The  parieto-basilar  muscle  is  well  developed,  and  also  the  basilar  muscle. 

The  mesenterial  endoderm  in  the  lower  region  exhibits  cells  with  clear  contents;  granular  gland 
cells  and  zooxanthellae  also  occur.  The  mesenterial  filaments  are  provided  with  ciliated  and  glandular 
streaks.  They  are  remarkable  for  the  thickness  of  the  endoderm  on  their  outer  aspect,  which  gives 
them  a very  exceptional  appearance  (fig.  44).  The  middle  lobe  is  somewhat  digitiform  in  transverse 
section  and  greatly  prolonged  beyond  the  lateral  lobes. 

Acontia  are  abundant  and  contain  large  thick-walled  nematocysts,  closely  arranged.  One  example 
sectionized  contained  ova  arranged  in  long,  narrow,  single  rows  on  the  mesenteries  of  the  second  and 
third  cycles  in  the  upper  part,  of  the  stomodaeum.  They  were  more  plentiful  around  one  pair  of  direct- 
ives than  around  the  other.  In  another  specimen  both  ova  and  sper  maria  occurred  together  on  the 
second  and  third  cycle  mesenteries,  and  also  on  the  free  fifth  and  sixth  pairs  of  the  primary  cycle,  so 
that  the  species  is  hermaphrodite.  McMurrieh’s  specimens  bore  immature  ova  only  on  the  mesenteries 
of  the  second  and  third  cycles. 

This  large  and  handsome  Aiptasia  is  found  plentifully  all  around  Jamaica,  firmly  attached  to 
various  objects,  such  as  stones,  rocks,  and  old  shells,  often  to  their  under  surface,  the  disk  with  the 
long  tentacles  showing  above  the  sea-floor.  Sometimes  it  attains  considerable  dimensions,  having 
quite  an  impressive  appearance  when  seen  in  situ  with  all  its  long,  snake-like  tentacles  waving  grace- 
fully. A variety  is  occasionally  met  with  in  which  the  diameterof  the  whole  disk  and  tentacles  is  18  or  20 
centimeters.  In  these  the  outer  tentacles  are  of  the  usual  granular  brown  color,  with  white,  incomplete 
rings,  but  the  inner  tentacles  are  a very  pale  blue,  with  only  a few  urticating  areas  toward  the  apex, 
and  when  fully  extended  they  are  extremely  delicate  objects.  The  Porto  Rican  specimens  are  on  the 
whole  smaller  than  similarly  preserved  Jamaican  examples.  The  large  size  which  the  species  occasion- 
ally attains  places  it  more  in  agreement  with  Lesueur’s  A.  solifera,  the  body  of  which  is  stated  to  be 
about  4 inches  in  length  (1817,  p.  173).  McMurrich  has  already  discussed  (1889,  p.  10)  the  reasons  for 
uniting  the  two  forms,  A.  solifera  and  A.  annulata,  regarded  by  Lesueur  as  distinct  species,  and  the 
large  Jamaican  specimens  serve  to  confirm  his  conclusions.' 

The  polyps  appear  very  sensitive  to  light,  contracting  when  exposed  to  full  sunlight  in  the 
laboratory,  but  expanding  again  if  placed  in  the  shade.  The  long  tentacles  are  usually  in  constant 
and  graceful  motion  and  are  incapable  of  being  much  retracted.  Acontia  are  emitted  both  through 
the  cinclides  and  the  mouth. 
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The  species  is  now  known  from  the  following  localities:  Barbados  (A.  cmnulata),  “in  the 
hollows  formed  in  madrepore  rocks”  (Lesueur) ; Guadeloupe  (A.  solifera),  “in  old  shells,  particularly 
in  those  of  Turbo  versicolor"  (Lesueur);  St.  Thomas  ( 11.  solifera),  Duchassaing  & Michelotti;  Bahamas, 
“attached  to  the  lower  surface  of  the  blocks  of  coral  rock,  or  in  cavities  in  these”  (McMurrich); 
Bermudas,  “The  largest  examples  were  8 inches  or  more  in  diameter  when  fully  expanded,  and  had 
several  hundreds  of  tentacles.  The  color  is  generally  light  green”  (Verrill);  Jamaica  (Duerden); 
Porto  Rico  (U.  S.  Fish  Commission). 

The  fact  that  the  specimens  of  this  species  obtained  by  McMurrich  at  the  Bahamas  are  octamerous, 
while  the  Porto  Rican  and  Jamaican  representatives  are  hexainerous,  is  of  some  interest.  Eight 
specimens  which  I have  examined  all  possessed  the  mesenterial  plan  represented  in  lig.  43,  and 
McMurrich  is  quite  emphatic  as  to  the  arrangement  in  the  forms  studied  by  him.  Such  variability 
is  not  unknown  in  other  Actinians.  Verrill  (1899,  p.  216)  mentions  that  he  has  found  specimens 
of  Urlidna  crassicomis  which  are  hexamerous,  both  as  to  tentacles  and  mesenteries,  many  others 
decamerous,  some  octamerous,  and  a few  irregular  or  unequally  developed  on  opposite  sides. 

The  freedom  of  the  ventral  moieties  of  the  four  lateral  pairs  of  mesenteries  is  a retention  in 
the  adult  polyp  of  a characteristic  met  with  in  larva?  and  young  polyps.  In  most  Actinian  and  Madrepo- 
rarian  young  polyps  the  fifth  and  sixth  bilateral  pairs  of  mesenteries,  which  correspond  with  those 
mentioned,  remain  free  from  the  stomodseum  much  longer  than  the  other  four  primary  pairs.  In  most 
instances  they  continue  thus  until  the  pairs  of  the  second-cycle  mesenteries  are  fully  established.  In 
this  connection,  also,  attention  may  be  drawn  to  the  eight  free-swimming  larvae,  possessed  of  24 
mesenteries,  described  by  van  Beneden  in  his  beautiful  work,  “Les  Anthozoaires  de  la  Plankton 
Expedition”  (1897,  pp.  189-194).  Although  the  second  cycle  of  six  pairs  of  mesenteries  is  fully 
developed  in  each  case,  yet  in  no  instance  have  the  fifth  and  sixth  developmental  pairs  become  com- 
plete; only  the  eight  Edwardsian  mesenteries  extend  as  far  as  the  stomodfeum.  I have  reared  the 
young  polyps  of  the  coral  Sideraslrxa  radians  for  a period  of  seventeen  weeks,  until  the  six  pairs  of 
second-cycle  mesenteries  were  established,  and  yet  the  fifth  and  sixth  pairs  of  primary  mesenteries 
remained  free  from  the  stomodseum. 

Subfamily  METRIDIN.7E  Carlgren. 

Sagartidx  with  column  of  medium  height  or  low,  without  papilla?,  verruca?,  or  marginal  spherules. 
Sphincter  mesogloeal,  well  developed.  Cinclides  (chiefly  endoderm  evaginations)  present.  Complete 
mesenteries  usually  six;  rarely,  especially  when  only  one  pair  of  directive  mesenteries  is  present,  more 
than  six.  Mesenteries  of  the  first  order  always  sterile.  Acontia  emitted  through  the  cinclides  and 
mouth.  One  or  two  pairs  of  directive  mesenteries. 

This  subfamily  includes  the  four  genera,  Melridium , Mitactis,  Adamsia,  and  Calliactis.  Scarcely 
any  differences  exist  between  the  last  two  genera,  but  they  are  strongly  marked  off  from  the  other  two. 
Both  lladdon  and  Carlgren  state  that  a cuticle  is  absent,  but  in  Calliactis  tricolor  such  a formation 
occurs,  especially  obvious  in  freshly  collected  specimens.  The  scapus  is  covered  with  a fairly  thick, 
coarse,  membranous  cuticle,  to  which  foreign  particles  adhere,  and  distallv  it  is  often  found  partly 
detached  and  hanging  loosely.  The  capitulum  is  entirely  smooth.  When  polyps  are  brought  into 
the  laboratory  the  cuticle  is  sloughed  off  within  two  or  three  days,  and  the. scapus  then  presents  a 
much  clearer  appearance. 

I have  also  modified  the  definition  with  regard  to  the  extrusion  of  the  acontia.  In  the  West 
Indian  Calliactis  they  are  thrown  out  quite  as  freely  through  the  mouth  as  through  the  cinclides. 

Where,  as  in  Melridium,  only  one  gonidial  groove  may  occur,  with  only  one  pair  of  directives, - 
and  the  hexameral  plan  of  the  mesenteries  generally  is  disturbed,  there  is  every  likelihood  that  the 
polyps  are  the  products  of  fission.  In  researches  w hich  I have  recently  conducted  upon  fission  in 
coral  polyps  I find  that  in  the  process  the  stomodieum  is  usually  divided  into  two  equal  or  nearly  equal 
parts,  usually  at  right  angles  to  the  directive  plane.  The  mesenteries  connected  with  each  half, 
including  one  pair  of  directives,  go  to  the  formation  of  a new  polyp,  or  new  stomodseal  system  where 
fission  is  incomplete.  In  the  new  or  daughter  polyps,  however,  a new  pair  of  directives  appears  to 
be  never  formed,  and  generally  the  polyps  lose  all  their  hexameral  regularity.  Hence  corals  repro- 
ducing by  fissiparity  are  usually  devoid  of  directive  mesenteries,  except  the  two  primary  pairs  which 
appear  in  the  larva.  No  doubt  similar  relationships  hold  for  Actinian  polyps.  In  the  Madreporaria 
gonidial  grooves  seem  never  to  occur,  so  that  the  fate  of  these  structures  can  not  be  compared. 
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Genus  CALLIACTIS  Verrill. 

Calliactis,  Verrill,  18C9,  p.  481;  Hertwig,  1882,  p.  73;  Haddon,  1898,  p.  456;  Carlgren,  1900,  p.  55. 

Adamsia,  McMurrich,  1893,  p.  182. 

Metridinx  with  prominent  cinclides,  arranged  in  from  one  to  several  horizontal  rows  toward  the 
base  of  the  column;  no  verruca;.  Column  usually  divided  into  scapus  and  capitulum;  scapus  secretes 
a membranous  cuticle  which  is  shed  from  time  to  time;  very  changeable  in  form,  in  full  expansion 
elevated,  subcyclindrical,  with  a broadly  expanded  base,  in  retraction  forming  a low,  flattened  cone 
or  convex  disk.  Pedal  disk  with  a tough  cuticle.  Tentacles  numerous,  slender,  subulate,  highly 
contractile.  Acontia  highly  developed,  emitted  through  the  cinclides  and  oral  aperture. 

The  above  definition  is  altered  somewhat  from  Haddon’s,  which  was  founded  upon  that  of 
Verrill,  so  as  to  include  the  cutieular  formation.  Carlgren  does  not  mention  if  C.  polypus  is  possessed 
of  a capitulum. 

Verrill  (1869)  erected  the  genus  Calliactis  with  C.  decorata  (Drayton)  as  the  type,  and  included  the 
Actinia  tricolor  of  Lesueur  to  be  here  described.  He  distinguishes  it  from  the  genus  Adamsia  of  Forbes, 
which  exhibits  a peculiar  low-spreading  method  of  growth  involving  a union  of  the  polypal  base 
around  the  shells  of  mollusks.  All  the  other  characters  agree  so  closely  that  it  is  very  doubtful  whether 
the  mere  peculiarity  of  growth  should  be  considered  sufficient  to  constitute  a generic  distinction. 

Hertwig  in  the  Challenger  Report  (1882,  p.  74)  retained  Verrill’s  genus  for  C.  polypus,  but  in  the 
Supplement  (1888,  p.  3),  following  Andres,  he  states  that  it  must  be  termed  Adamsia  polypus.  Haddon 
(1898)  in  his  latest  paper  retains  the  two  genera,  and  Carlgren  (1900)  also  admits  Calliactis.  McMurrich, 
however,  employs  Adamsia  as  the  generic  term  for  the  present  species. 

Calliactis  tricolor  (Lesueur).  Pis.  Ill,  XII,  Figs.  12,  45,  46. 

Actinia  tricolor,  Lesueur,  1817,  p.  171. 

Adams&i  tricolor,  Milne-Ed wards,  1857,  p.  281;  Duchassaing  et  Michelotti,  1886,  p.  134;  McMurrich,  1898,  p.  234,  pi.  i,  figs.  6,7; 
pi.  it,  figs.  1,2. 

Calliactis  tricolor,  Verrill,  1869,  p.  481. 

Actinia  bicolor,  Lesueur,  1817,  p.  171. 

Calliactis  bicolor,  Verrill,  1869,  p.  481. 

Adamsia  egeletes,  Duchassaing  et  Michelotti,  1866,  p.  134,  pi.  vi,  fig.  17. 

Calliactis  egletes,  Verrill,  1869,  p.  481. 

Qereiis  sol,  Verrill,  1864,  p.  214  ( Actinia  sol,  Agassiz,  MS.,  1849). 

Adamsia  sol,  McMurrich,  1893;  p.  183. 

Fifteen  specimens  of  an  Adamsia,  associated  with  fragments  of  an  old  Cassis  shell,  were  obtained 
from  Mayaguez  Harbor.  Polyps  of  very  different  sizes  are  represented,  the  basal  diameter  of  some 
measuring  only  1.2  cm.,  while  others  are  3.5  cm.  They  are  rarely  more  than  I cm.  in  height,  complete 
retraction  having  taken  place  in  every  case.  In  all  the  base  is  very  irregular  in  outline,  the  polyps 
having  adapted  themselves  to  the  spiral  convexities  of  the  incrusted  shell.  Patches  of  a dark-brown 
cutieular  membrane  in  some  instances  persist  between  the  incrusted  surface  and  the  basal  ectoderm. 

The  upper  part  of  the  column  is  infolded  to  such  a degree  that  the  disk  and  tentacles  are  com- 
pletely hidden,  only  a small  aperture  remaining  toward  the  middle  of  the  flattened  apex.  The 
columnar  surface  is  strongly  ridged  both  vertically  and  transversely,  being  divided  into  small,  square, 
or  rhomboidal  areas,  which  give  a coarse  tuberculated  appearance  to  the  polyps.  For  the  most  part 
the  column  is  devoid  of  any  cutieular  investment,  and  toward  the  base  the  wall  is  so  thin  as  to  permit 
of  the  mesenteries  being  seen.  In  most  specimens  the  cinclides  can  be  made  out  as  two  or  three 
more  or  less  complete  circular  rows  of  darker  spots,  disposed  a short  distance  above  the  base. 

The  above  are  practically  all  the  external  characters  which  can  be  made  out  on  the  Porto  Rican 
specimens  in  their  present  retracted  bleached  condition,  and  from  these  alone  it  would  be  practically 
impossible  to  establish  their  specific  identity  among  an  admixture  of  species  of  the  genus  Adamsia. 
But  the  specimens  differ  in  no  respect  from  similarly  preserved  Jamaican  polyps  whose  identity  as 
Adamsia  tricolor  is  beyond  dispute,  being  founded  upon  the  living  characters,  while,  as  shown  below, 
only  one  widely  distributed  species  of  Adamsia  is  known  to  occur  in  the  West  Indies. 

The  species  has  never  been  fully  described  in  its  living  condition.  An  account  is  therefore  given 
below  in  some  detail,  as  presented  by  the  Jamaica  representatives.  McMurrich  (1893,  p.  234)  has 
already  partly  described  its  anatomy. 

A damsia  tricolor  occurs  plentifully  in  Kingston  Harbor,  attached  totheshells  of  the  living  mollusks, 
Pyrula  melongena  and  Fascioluria  tulipa,  on  dead  Pyrulci  shells  inhabited  by  the  hermit  crab,  Petrochirus 
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bahamensis  Oliv.,  and  often  on  the  carapace  of  other  crabs,  such  as  Pericera  cornuta  Latreille.  The 
latter  relationship  seems  of  very  constant  occurrence.  The  spinous  crab  is  rarely  found  without 
many  specimens  of  different  sizes  of  the  sea  anemone  adhering  to  its  carapace  and  limbs.  Pyrula 
shells  inhabited  by  a Petrochirus  are  at  times  almost  completely  hidden  by  the  anemones.  As  many 
as  fourteen  polyps  have  been  found  on  a single  shell,  occupying  almost  every  position,  some  even  within 
the  mouth,  where  they  must  come  into  close  association  with  the  hermit  crab. 

The  polyps  usually  remain  in  an  expanded  condition  when  alive  and  appear  very  hardy,  living 
well  in  aquaria.  They  retract  quickly  upon  irritation,  the  disk,  tentacles,  and  upper  part  of  the  column 
being  infolded,  but  open  again  almost  as  readily.  The  lower  part  of  the  body  is  capable  of  considerable 
distention.  The  column  may  elongate  and  then  be  deeply  constricted  across  the  middle. 

After  two  or  three  days’  confinement  in  an  aquarium  the  thick  cuticle  loosens  and  peels  off,  and 
the  scapus  then  appears  smoother.  Should  the  water  become  impure  the  polyps  are  able  to  detach 
themselves  and  forsake  the  Surface  of  the  shells,  move  away  and  remain  free,  or  they  may  again  fix 
themselves  by  their  expanded  base  to  the  smooth  surface  of  the  vessel.  On  irritation  of  the  polyps 
acontia  are  emitted  freely  through  the  mouth,  and  apparently  less  freely  through  the  cinclides.  The 
threads  are  capable  of  independent  movement  after  being  shot  out  and  can  be  again  indrawn. 

External  characters. — The  base  of  the  polyps  is  usually  spreading  and  much  broader  than  the 
column.  Generally  a horny  cuticular  secretion  intervenes  between  the  ectoderm  and  the  surface  of 
attachment.  The  base  is  circular  in  small  specimens,  but  in  larger  examples  becomes  very  irregular 
in  outline,  adapting  itself  to  the  spiral  convexities  of  the  shell  to  which  it  adheres.  The  wall  is  so 
thin  that  the  lines  of  attachment  of  the  mesenteries  show  through,  and  is  highly  distensible  when  the 
polyp  happens  to  leave  its  attachment. 

The  column  is  short,  erect,  broad  below7,  narrowing  above  the  middle  and  enlarging  again  toward 
the  apex.  The  proximal  part  is  very  irregular  in  outline,  while  the  middle  and  upper  are  circular  in 
section.  The  wall  appears  thick  and  coriaceous,  especially  after  preservation.  The  division  into  scapus 
and  capitulum  is  readily  observed  in  expanded  polyps,  the  surface  of  the  scapus  being  usually  coarse 
and  wrinkled,  while  that  of  the  capitulum  is  smooth  and  more  delicate.  The  coarseness  of  the  former 
is  largely  due  to  the  presence  of  an  outer,  loose,  cuticular  investment  to  which  foreign  particles  adhere, 
and  which  is  continually  being  shed  in  confinement.  Often  the  column  presents  longitudinal  and 
transverse  furrows  which  give  rise  to  approximately  square  or  rhomboidal  areas,  more  or  less  regularly 
arranged,  or  sometimes  it  presents  distinct  tubercles  irregularly  scattered.  The  lines  or  furrows  are 
usually  much  less  marked  in  living  than  in  contracted  preserved  specimens. 

Two  or  three  alternating  cycles  of  slightly  elevated  cinclides  occur  a short  distance  from  the  base. 
In  the  lower  cycle  they  are  smaller,  and  generally  twice  as  many  as  in  the  next  cycle.  Only  two  or 
three  members  occur  in  the  third  uppermost  cycle,  but  these  are  the  larged  of  the  series.  They  are 
easily  distinguished  in  the  living  polyp  by  their  darker  color,  and  project  above  the  general  level  of 
the  surface.  The  apertures  vary  much  in  number  and  regularity  of  arrangement;  sometimes  certain 
members  may  be  missing  from  the  cycles,  or  additions  may  be  intercalated  at  almost  any  part  of  the 
cinclidal  zone.  On  irritation  white  or  salmon-colored  acontia  maybe  extruded  through  the  cinclides, 
and  also  through  the  mouth,  as  well  as  through  accidental  perforations  in  the  disk. 

The  capitulum  appears  as  a narrow,  circular,  smooth  band  at  the  apex  of  the  column,  and  is 
more  diaphanous  than  the  scapus. 

The  tentacles  are  short,  smooth,  subulate,  eutacmaeous,  closely  arranged,  and  overhanging.  In 
mature  polyps  they  number  192,  or  even  more,  arranged  according  to  the  formula  6 6 12  18  96. 
Irregularities  or  variations  from  the  hexameral  plan  sometimes  occur. 

In  expanded  polyps  the  periphery  of  the  peristome  is  slightly  depressed,  thin-walled,  circular, 
and  grooved  in  correspondence  with  the  radiating,  internal  attachment  of  the  mesenteries.  The 
central  area  surrounding  the  mouth  is  usually  elevated.  The  mouth  is  very  small,  and  circular  or 
oval  in  outline;  the  lips  project  but  little,  and  the  two  gonidial  grooves  are  not  readily  seen.  When 
much  expanded  the  mouth  becomes  larger  and  slit-like,  or  the  stomodseum  may  be  partly  protruded. 
The  gonidial  groove  is  then  clearly  indicated  at  each  end,  and  the  stomodaeal  walls  are  seen  thrown 
into  six  very  strong  folds  on  each  side.  When  alive  the  lateral  walls  of  the  stomodaeum  sometimes 
meet  along  the  middle,  leaving  open  the  grooves  at  each  end,  through  which  currents  of  water  may 
be  established. 
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The  coloration  is  very  complex  in  character,  oftentimes  somewhat  brilliant,  and  varying  much 
in  different  polyps.  The  base  is  dark  gray.  The  column  is  occasionally  bright  orange,  but  more 
often  brown  and  orange,  tinged  with  purple.  The  cinclides  are  dark-brown  elevated  spots,  often  with 
yellow  margins;  two  or  three  white,  light  yellow,  or  orange  triangular  bands  extend  to  them  from  the 
margin  of  the  base,  or  may  go  beyond.  Narrower  light  bands  of  variable  length  occur  in  the  inter- 
spaces all  round,  commencing  at  the  base  of  the  column;  irregular  light-colored  patches  may  also 
occur  toward  the  top  of  the  column.  When  the  cuticle  is  thick  the  column  becomes  dirty  brown  or 
purplish,  due  to  adhering  foreign  particles. 

The  tentacles  are  gray,  usually  with  faint  purplish  brown  transverse  bands  or  patches  on  their 
oral  aspect;  five  or  six  of  these  are  present  on  the  larger  tentacles,  but  only  two  or  three  on  the 
smaller.  Often  a row  of  small  opaque  white  or  yellow  spots  extends  nearly  the  whole  length  of  the 
inner  face  of  each  tentacle;  larger  opaque  white  patches  may  also  be  present.  In  one  specimen 
the'  tentacles  throughout  were  a very  delicate  purple.  The  disk  is  yellowish  gray.  A wavy,  discon- 
nected circle  of  opaque  white  radiating  patches  occurs  near  the  base  of  the  tentacles  of  the  four  inner 
cycles,  and  outside  this  an  irregular  dark  purple  or  black  cycle  extends  nearly  to  the  outer  margin  of 
the  disk.  A circle  of  twelve,  opaque  white,  V-shaped  markings  is  also  present  about  midway  between 
the  tentacles  and  the  mouth,  the  markings  corresponding  with  the  third  cycle  of  twelve  tentacles,  and 
another  cycle  of  six  may  be  present  nearer  the  mouth,  opposite  the  second  cycle  of  six  tentacles.  The 
middle  of  the  peristome  is  grayish,  the  lips  bright  orange,  the  stomodanmi  yellowish  brown.  When 
fully  extended,  six  dark  purple  areas  within  the  tentacular  and  capitular  region  are  seen  to  alternate 
with  larger  colorless  patches.  The  acontia  may  he  either  opaque  white  or  salmon  colored.* 

The  diameter  of  the  base  of  an  average-sized  specimen  is  3 cm.;  the  height  of  the  column  about 
2.8  cm. ; the  diameter  of  the  disk,  1.5  cm.  The  length  of  the  inner  tentacles  when  expanded  is  0.9  cm. ; 
of  the  outer,  0.25  cm.  A large  specimen  measured  4.5  cm.  across  the  base  and  was  3.5  cm.  in  height. 

Anatomy  and  Histology. — The  basal  wall  is  very  thin  compared  with  that  of  the  column,  the 
difference  being  determined  by  the  relative  development  of  the  mesogloea.  The  columnar  cells  of  the 
ectoderm  are  long  and  narrow.  Gland  cells  are  numerous,  the  peripheral  portion  of  which  contains 
granular  matter  not  staining  with  borax  carmine;  large  clear  gland  cells  are  practically  absent.  The 
cuticular  membrane  secreted  by  the  ectoderm  of  the  base,  and  regarded  by  McMurrich  (1893,  p.  182)  as 
characteristic  of  the  genus,  is  present  in  some  sections,  but  is  readily  separable  from  the  ectoderm. 
The  mesogloea,  though  moderately  developed,  is  much  thinner  than  in  the  column- wall;  omall  isolated 
cells  are  sparsely  scattered  throughout.  The  endoderm  is  a very  narrow  layer,  and  a Weak  endodermal 
muscle  is  developed. 

The  column-wall  in  the  retracted  condition  is  often  very  thick,  mainly  due  to  the  increased 
development  of  the  middle  layer.  A thick  cuticle,  with  foreign  particles  attached,  is  present  in  speci- 
mens from  which  it  has  not  recently  been  sloughed  off.  In  sections  the  ectoderm  is  very  narrow,  and 
maybe  much  folded  in  preserved  specimens.  By  contrast  with  the  base,  clear  or  slightly  granular 
gland  cells  are  conspicuous,  and  form  an  outer,  non-staining  zone;  a nuclear  zone  is  displayed  about  the 
middle  of  the  layer,  while  scattered  nuclei  occur  more  internally.  The  mesogloea  is  greatly  thickened 
and  appears  fibrous  in  character,  containing  many  minute  connective-tissue  cells.  Sometimes  the 
fibrous  character  assumes  a reticular  appearance,  and  often  the  layer  incloses  minute  pigment  granules. 
Toward  the  apex  it  narrows  abruptly,  the  capitulum  being  very  thin-walled.  Internally  the  mesogkea 
is  finely  plaited  for  the  support  of  the  endodermal  muscle.  This  latter  is  best  developed  below  and 
about  the  middle  of  the  column,  and  at  the  insertion  of  the  mesenteries  becomes  mesoglceal.  The 
endoderm  displays  the  nerve  layer  very  distinctly. 

The  sphincter  muscle  is  a strong  mesoglceal  representative  (fig.  45)*  Above  it  is  very  broad, 
extending  nearly  across  the  thick  mesogloea,  while  below  it  gradually  tapers  to  its  extremity,  which  is 
near  the  endodermal  border.  In  the  first  part  the  mesogloeal  muscle-containing  cavities  are  so  close 
that  the  sphincter  region,  as  a whole,  appears  finely  reticular  in  character,  but  the  chambers  soon 
become  distinctly  separated  from  one  another.  They  are  then  arranged  in  regular  rows,  the  different 

*The  species  of  Calliactis  and  Adamsia  are  usually  gaily  and  variously  colored,  even  to  the  acontia.  Prof.  H.  N. 
Moseley  (Q.  .1.  M.  Sc.,  vol.  xvn,  1877,  p.  4)  has  investigated  the  coloring  matter  of  an  Adamsia  obtained  off  the  Philip- 
pines. The  polyp  was  a mottled  yellow  and  brown  color  with  pink  stripes.  The  pink  coloring  matter  in  the  fresh 
condition  yielded  a single  well-marked  absorption  band.  The  acontia,  as  in  C.  tricolor,  were  of  a light  red  color,  which 
gave  two  absorption  bands  in  the  green.  Carlgren  (1900a,  p.  55)  also  mentions  that  the  acontia  of  Calliactis  polypus  (Forsk.) 
are  rose  colored,  and  Haddon  (1898,  p.  457)  describes  those  of  C.  miriam  (H.  & S.)  as  salmon  colored. 
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cavities  varying  somewhat  in  size  and  outline  in  transverse  section.  Toward  the  lower  extremity  the 
linear  character  is  almost  lost,  the  chambers  becoming  irregularly  arranged. 

The  form  of  the  sphincter  here  represented  should  be  compared  with  that  which  McMurrich 
gives  of  the  same  species  (1898,  pi.  i,  lig.  6;  pi.  ii,  ligs.  1,  2).  It  will  be  seen  that  they  present 
certain  differences  as  regards  the  arrangement  of  the  muscle-bearing  cavities.  Neither  McMurrich’ s 
description  nor  figures  give  any  indication  that  the  cavities  are  arranged  in  transverse  rows,  though 
he  speaks  of  an  appearance  of  two  or  three  longitudinal  bands  of  mesogloea.  The  reticular  region 
occurs  in  both  instances,  but  occupies  a much  larger  proportion  in  the  Cuban  polyp;  in  the  latter  the 
remaining  cavities  are  irregularly  arranged,  while  they  form  very  distinct  rows  in  the  polyps  now 
under  examination. 

The  differences  between  the  two  are  so  great  that  one  would  be  inclined  to  doubt  their  specific 
identity.  In  other  polyps  which  I have  sectionized,  however,  intermediate  conditions  are  met  with. 
Sometimes  only  a slight  indication  of  the  linear  arrangement  of  the  rows  is  exhibited,  and  the  reticular 
portion  also  varies  much  in  extent.  I am  inclined  to  regard  the  differences  in  the  character  of  the 
sphincter  as  in  some  measure  dependent  upon  t he  age  of  the  polyp.  The  specimen  from  which  fig.  45 
was  taken  was  a young  polyp  only  about  two-thirds  of  a centimeter  in  diameter.  McMurrich’s  single 
specimen  (2.7  cm.  in  height,  the  diameter  near  the  base  about  2 cm.)  was  a medium-sized  individual. 
Other  examples  which  I have  studied,  and  in  which  the  appearance  more  nearly  resembles  that 
of  the  Cuban  polyp,  are  also  mature.  It  may  be  that  with  age  the  regularity  of  the  chambers  charac- 
teristic of  young  polyps  becomes  broken  up.  Were  it  merely  an  individual  variation  the  possibility  of 
a sphincter  muscle  of  any  species  exhibiting  such  marked  differences  would  greatly  lessen  the  value 
which  has  been  placed  upon  it  for  taxonomic  purposes. 

The  tentacles  display  a very  broad  ectoderm,  loaded  peripherally  with  narrow  nematocysts. 
The  longitudinal  muscle  fibers  are  moderately  well  developed  on  deep,  narrow  mesogloeal  plaitings; 
the  endoderm  presents  irregular  internal  boundaries,  the  cells  being  much  vacuolated.  A strong 
endodermal  muscle  occurs  and  pigment  matter  is  present  in  some  abundance,  but  no  zooxanthelho 
occur  within  the  endoderm  of  this  or  any  part  of  the  polyp.  Professor  McMurrich  (1893,  p.  182)  also 
found  a bright  reddish  orange  pigment  everywhere  in  the  endoderm  of  Adamsia  involvens,  without 
mention  of  any  zooxanthelke. 

The  three  layers  of  the  disk  much  resemble  those  of  the  tentacles,  but  the  ectoderm  is  nearly 
devoid  of  nematocysts  and  contains  many  gland  cells.  Both  the  endodermal  and  ectodermal  discal 
muscles  are  strongly  developed  toward  the  tentacular  region,  but  do  not  become  mesoglceal. 

The  stomodfeum  is  much  folded  in  sections,  and  the  gonidial  grooves  are  only  feebly  indicated. 
The  ectoderm  is  richly  ciliated  all  round;  narrow  nematocysts  and  glandular  cells  with  granular 
contents  are  observable  toward  the  periphery  of  the  layer,  while  the  broad,  deeply  staining  nuclear 
zone  occurs  below.  The  mesogloea  and  endoderm  are  very  thin;  an  ectodermal  nerve  layer  and 
endodermal  musculature  occur. 

Six  pairs  of  perfect  mesenteries  occur,  two  pairs  of  which,  the  directives,  are  radially  shorter 
than  the  others.  Six  pairs  of  secondaries  alternate,  and  are  never  complete;  four  pairs  of  tl»ece  bear 
mesenterial  filaments  more  abundantly  coiled  than  on  the  other  two.  Twelve  pairs  of  mesenteries 
form  a third  cycle,  and  the  mesenterial  filaments  on  these  are  but  slightly  developed;  twenty-four 
pairs  of  very  short  mesenteries  form  a fourth  cycle.  Representatives  of  a fifth  cycle  are  present  in 
large  polyps,  but  the  full  number,  forty-eight,  appears  to  be  rarely  reached.  The  second,  third,  and 
fourth  cycles  bear  the  gonads  in  three  examples  sectionized  transversely.  Hints  of  a dorso-ventrality 
in  the  polyps  are  indicated  in  that  the  reproductive  organs  may  not  be  present  on  a few  of  the  mesen- 
teries around  one  of  the  pairs  of  directives,  while  they  are  fully  developed  at  the  opposite  aspect.  In 
two  young  polyps  only  the  first,  second,  and  third  mesenterial  cycles  were  present.  The  third  cycle 
of  twelve  was  very  fully  developed,  though  no  trace  of  the  members  of  the  fourth  cycle  could  be  found. 

The  mesenteries  are  usually  thin  at  their  origin  from  the  body-wall  and  broader  beyond.  The 
retractor  muscles  occur  on  branching  mesogkeal  plaitings,  extending  over  the  greater  part  of  the  width 
of  the  mesenteries.  In  the  second  cycle  the  retractor  muscle  may  be  somewhat  circumscribed  in 
character.  The  endoderm  becomes  much  thickened  below  the  stomodceum,  and  contains  many 
granular  particles  and  a little  brown  pigment  matter.  The  parieto-basilar  muscles  appear  to  be  absent, 
or,  at  any  rate,  no  mesogheal  pennons  are  formed  for  their  support.  McMurrich  was  unable  to  find 
any  basilar  muscle,  but  a very  feeble  pair  occurs,  as  represented  in  fig.  46. 
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The  mesenterial  filaments  occur  on  all  the  mesenteries  except  the  members  of  the  last  cycle, 
and  possess  both  ciliated  and  glandular  streaks.  The  ciliated  streak  has  only  a very  short  course, 
disappearing  from  all  the  mesenteries  a little  below  the  level  of  the  stomodseum.  The  acontia  are 
crowded  with  narrow  elongated  nematocysts. 

The  male  and  female  reproductive  cells  occur  in  different  individuals.  Both  are  developed  in 
enormous  quantities  on  the  second,  third,  and  fourth  mesenterial  cycles. 

Lesueur  (1817,  p.  171)  has  described  from  the  West  Indies  the  two  species  Actinia  tricolor  and 
A.  bicolor  as  distinct,  and  Duchassaing  & Michelotti  (1866,  p.  234)  have  added  a third,  A.  egletes. 
McMurrich  (1898,  p.  234),  however,  has  discussed  the  validity  of  these  three  species,  and  finds  that  it 
is  impossible  to  maintain  their  separation,  a conclusion  with  which  I agree.  McMurrich  has  further 
decided  that  the  Actinia  sol,  Agass.  ms.  (Verrill,  1874,  p.  24),  of  the  Carolina  coast  is  indistinguishable 
from  the  West  Indian  species.  Therefore  the  West  Indies  appear  to  possess  but  one  species  of 
Calliactis,  with  a range  extending  northward  as  far  as  the  eastern  coasts  of  the  United  States. 

In  addition  to  Jamaica  and  Porto  Rico,  the  species  is  now  known  from  the  following  islands: 
Barbados  ( A . tricolor),  attached  to  shells  tenanted  by  hermit  crabs  (Lesueur) ; St.  Vincent  (A.  bicolor), 
adherent  to  shells  (Lesueur);  St.  Thomas  (A.  egletes),  upon  shells  and  the  carapace  of  the  living 
Pericera  cornuta  (Duchassaing  & Michelotti);  Bahia,  Cuba  (McMurrich);  also  near  Charleston,  S.  C. 
(Agassiz,  Verrill). 

Order  STICHODACTYLINtE  Andres. 

Act.iniaria  in  which  more  than  one  tentacle  may  communicate  with  a mesenterial  chamber. 
Usually  a peripheral  series  of  one  or  more  cycles  can  be  distinguished  from  an  inner  or  accessory 
series,  the  members  of  which  are  radially  arranged  or  in  groups,  and  are  often  of  different  form. 
Sphincter  muscle  either  endodermal  or  absent. 

Next  to  the  arrangement  of  the  mesenteries,  the  disposition  and  character  of  the  tentacles  has 
been  found  of  great  service  for  classificatory  purposes  in  the  Actiniaria.  The  proposal  of  Andres  to 
separate  the  Hexactinix  into  two  groups,  Actininx  and  Stichodactylinx,  according  as  only  one  tentacle 
or  more  than  one  may  arise  from  a mesenterial  chamber,  has  in  the  past  met  with  universal  acceptance. 
Beyond  the  mesenterial  plan  it  is  recognized  that  within  different  groups  different  characteristics  may 
assume  particular  importance,  especially  for  the  minor  subdivisions.  No  mesenterial  distinction 
avails  to  separate  the  Actininx  from  the  Stichodactylinx,  and  within  the  various  families  of  the  former 
no  very  great  difference  in  the  tentacular  plan  is  presented,  while  great  diversity  occurs  in  the  latter. 
Therefore  in  the  Actininx  the  tentacles  have  not  assumed  that  taxonomic  importance  which  has  been 
assigned  them  in  the  Stichodactylinx.  In  the  former  the  character  of  the  musculature  has  been  found 
to  be  of  greater  utility  in  determining  what  may  be  considered  natural  relationships. 

In  my  paper  on  the  Jamaica  Stichodactylinx  I refer  to  the  great  variation  presented  by  the  ten- 
tacular systems  of  the  different  genera  there  studied,  and  consider  it  very  doubtful  if  there  is  much 
homologous  connection  among  them;  more  likely  they  are  polyphyletic.  To  my  mind,  however, 
one  great  distinction  is  recognizable,  according  as  the  tentacles  are  all  of  one  form  or  of  two  forms;  and 
for  these  I suggested  the  two  suborders  Homodctctylinx  and  Heterodaclylinx. 

The  conception  underlying  the  separation  is  altogether  at  variance  with  that  which  Carlgren 
is  endeavoring  to  introduce,  and  in  the  “Nachschrift”  to  his  “Ostafrikanische  Actinien”  (p.  116)  he 
somewhat  petulantly  characterizes  the  division  as  “nicht  viel  besser,  als  wenn  man  die  Actiniarien 
nacli  der  verschiedenen  Zahl  der  Tentakelcyklen  einteilen  wollte.”'  Carlgren  naturally  regards  every 
proposal  in  the  light  of  its  relationship  with  his  own  scheme,  according  to  which  he  is  seeking  to 
combine  all  the  forms  with  primary  characteristics  to  the  neglect  of  their  later  modifications.  The 
division  referred  to  above  is  based  wholly  upon  these  latter, and  regards  thespecies  retaining  the  primary 
characters  as  the  lowest  of  their  own  particular  group.  For  example,  within  the  Stichodactylinx  it 
is  probably  impossible  to  mention  two  species  more  widely  divergent  in  their  tentacular  plan  than 
Ricordea  florida  and  Actinotryx  sancti-thomx.  In  the  former  the  marginal  and  inner  tentacles  are  all 
of  the  same  form,  arranged  in  regular  radial  rows;  in  the  latter  the  marginal  tentacles  are  simple,  and 
two  or  three  orders  are  represented  in  a single  cycle;  the  inner  tentacles  are  dendroid,  separated  by  a 
naked  space  from  the  marginal,  and  are  arranged  in  a middle  discal  and  a eircumoral  group.  Morpho- 
logically the  two  tentacular  series — marginal  and  accessory— seem  wholly  unconnected  with  one  another 
in  Actinotryx,  while  they  probably  form  a consecutive  series  in  Ricordea.  The  twro  species  are  alike, 
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however,  in  the  absence  of  a basilar  muscle,  ciliated  streak,  and  gonidial  grooves,  and  each  possesses 
only  a weak  musculature.  On  account  of  these  characteristics,  to  the  neglect  of  the  tentacular 
divergences,  they  are  classed  together  by  Carlgren  in  the  one  family  Discosomidx. 

Recognizing  them  as  forms  which  retain  the  ancestral  attributes  just  mentioned,  but  in  other 
respects  have  become  widely  divergent,  I see  nothing  illogical  in  considering  Ricorda  and  Actinotryx, 
respectively,  as  among  the  lowest  members  of  the  two  suborders  llomodactylinx  and  Heterodadylinx , 
and  for  the  present  I propose  to  retain  the  two  subdivisions. 

Suborder  HOMODACTYUNE. 

Stichodactylinx  in  which  the  tentacles  are  all  of  one  kind,  simple  or  complex,  and  usually  follow 
one  another  in  continuous  radial  rows. 

Family  STOICHACTIDtE  Carlgren. 

tiloichactidse,  Carlgren,  1900,  p.  ‘278;  1900a,  p.  '72  (also  p.  119). 

Stichodactylinx  with  a basilar  muscle  and  well-developed  basal  disk.  Sphincter  always  present, 
shortly  diffuse  or  circumscribed,  usually  not  strongly  developed,  with  well-marked  gonidial  grooves 
and  ciliated  streaks.  Column  usually  provided  with  a distinct  fossa  and  adhesive  verrucse.  Longi- 
tudinal musculature  of  the  mesenteries  well  developed.  The  separation  of  the  tentacles  into  a marginal 
and  a discal  series  not  pronounced;  only  one  tentacle  arises  from  each  exoccele;  tentacles  simple  or 
branched,  sometimes  swollen  at  the  apex,  never  arranged  in  groups,  nor  as  arm-like  prolongations  of 
the  disk. 

Reviewing  the  family  Discosomidx  (1900,  p.  155)  I state:  “As  the  Aetiniaria  of  tropical  regions 
are  more  studied,  the  genera  embraced  under  this  family  become  more  and  more  numerous  ...  it 
will  be  seen  that  the  family  includes  a very  heterogeneous  assemblage  of  forms,  corresponding  in  this 
respect  with  the  Sargartidse  among  the  Actinium.  The  only  constant  feature  appears  to  be  that  the 
tentacles  are  all  of  the  same  form  in  any  one  species,  and  cover  the  greater  portion  of  the  disk;  but 
apparently  in  no  two  genera  are  the  peripheral  and  the  inner  tentacles  similarly  related.  It  will 
probably  be  found  advisable  later  to  separate  as  subfamilies  forms  in  which  only  one  row  of  tentacles 
communicates  with  a mesenterial  chamber  from  those  in  which,  as  in  Actinoporus,  two  or  more  rows 
may  originate  from  the  same  mesenterial  chamber.” 

At  this  time  Carlgren  was  working  upon  a large  assemblage  of  Stichodactylinx,  including 
specimens  of  the  Jamaica  representatives  which  1 was  able  to  send  him.  The  papers  of  Haddon 
(LS98)  and  Kwietniewski  (1897, 1898),  describing  many  new  forms,  had  also  appeared.  Carlgren  was 
therefore  in  a most  favorable  position  for  carrying  forward  the  classification  of  the  group,  and  this  he 
has  accomplished  in  a very  elaborate  manner.  His  first  suggestions  are  contained  in  a short  paper, 
“Zur  Kenntnis  der  Sticliodactylinen  Actiniarien”  (1890),  followed  the  same  year  by  that  on  the 
“ Ostafrikanische  Aetinien.”  In  these  the  value  assigned  the  family  distinction  is  very  diverse. 
In  some  instances  Carlgren  chooses  to  attach  supreme  importance  to  the  characters  of  anatomy  and 
histology  alone,  and  thus  brings  together  many  forms  (e.  g.,  Ricorda,  Actinotryx ) allied  in  anatomical 
and  histological  details,  but  outwardly  most  diverse,  while  in  other  cases — Stoichactis,  Homoslichanthus, 
and  Actinoporus — new  families,  almost  alike  in  their  anatomyand  histology,  are  constituted  mainly 
upon  tentacular  differences. 

In  the  first  paper  he  defines  the  families  Discosomidx,  Stoicliactidx,  and  Aurelianidx.  The  first 
includes  forms  without  basilar  muscle,  ciliated  streak,  and  gonidial  grooves,  and  with  weak  mesenterial 
musculature,  and  embraces  the  genera  Discosoma  (1).  nummiforme,  type),  Or  in  in,  Ricordea,  Actinotryx, 
and  Rhodactis,  thus  including  the  most  heterogeneous  tentacular  plans.  The  Stoicliactidx  and  Aureli- 
anidx include  forms  in  which  all  the  organs  just  mentioned  occur  and  in  which  the  mesenterial 
musculature  is  better  developed.  Along  with  these,  and  mainly  distinguished  by  their  tentacular 
arrangement  and  form,  are  the  Plngmanthidx,  Heteranthidx,  ThalassiantMdx,  and  Actinodendridx. 

The  family  Sloichaclidx  is  defined  above.  It  includes  the  genera  Stoichactis,  Radianlhus,  Helian- 
thopsis,  and  Antheopsis.  Carlgren  has  been  able  to  compare  the  form  I identify  as  the  West  Indian 
Actinoporus  elegans  with  the  European  Aureliania,  and,  contrary  to  what  I formerly  expected  from 
Gosse’s  description  and  figure,  shows  that  they  agree  very  closely.  The  two  genera  constitute  the 
family  Aurelianidx. 
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In  the  “Nachschrift”  (p.  118)  to  his  last  paper  Carlgren  erects  another  new  family,  Homoslichan- 
thidce,  for  the  species  I have  described  as  Homostichantlius  anemone,  but  which  he  names  II.  duercleni.  Its 
chief  distinction  from  the  family  Stoichaciidte  lies  in  the  origin  of  many  tentacles  from  each  exocoele,  as 
well  as  from  the  entocoeles,  a character  in  which  it  agrees  with  the  Aurelianidse. 

Genus  STOICHACTIS  Haddon. 

Stoichactidx  ustfally  of  large  size,  column  smooth  below,  with  or  without  verruca:  above.  Ten- 
tacles short,  simple,  subulate,  rounded  or  capitate,  covering  nearly  the  whole  of  the  disc.  A single 
tentacle  from  each  exocoele  constitutes  the  most  peripheral  cycle;  usually  many  tentacles,  arranged 
in  a single  radial  row,  arise  from  each  entocoele.  Sphincter  muscle  strong  and  circumscribed,  or 
circumscribed-diffuse.  Usually  two  gonidial  grooves. 

Stoichactis  helianthus  (Ellis).  PI.  I,  Figs,  la,  16. 

Actinia  helianthus , Ellis,  1767,  p.  436,  pi.  xix,  figs.  6,  7. 

1 mcosoma  helianthus,  Milne-Edwards,  1857,  p.  256;  Duchassaing  et  Michelotti,  1866,  p.  122;  Andres,  1883,  p.  493. 

Discosoma  anemone,  McMurricb,  1889,  p.  37,  pi.  i,  fig.  8;  pi.  in,  figs.  15,  16;  pi.  iv,  fig.  1. 

Stoichactis  helianthus,  Duerden,  1900,  p.  162,  pi.  xr,  fig.  7;  pi.  xiv,  fig.  1. 

This  is  a prominent  Discosomid  around  Jamaica  and  other  West  Indian  islands,  including  also  the 
Bahamas  (McMurrich),  and  the  same  must  be  the  case  in  Porto  Rican  waters,  for  in  the  collection  it 
is  represented  from  most  localities,  often  by  numerous  large  specimens.  It  is  met  with  on  the  coral 
reefs  and  sandy  sea-floor  at  depths  of  two  or  more  fathoms,  and  when  alive  different  polyps  vary  much 
in  color.  Sometimes  a number  occur  together  in  close  contiguity,  forming  extensive  patches.  The 
variety  of  form  which  the  polyps  may  assume  on  preservation  is  well  illustrated  by  the  many  Porto 
Rican  examples  available  for  comparison.  The  tentacles  especially  differ  in  their  appearance  in  the 
preserved  examples,  and,  being  very  numerous,,  determine  the  general  appearance  of  the  polyps. 
Sometimes  they  are  shrunk  and  widely  apart;  at  other  times  they  are  more  distended,  and  clothe  the 
disk  more  completely.  Two  somewhat  extreme  cases,  obtained  from  Fajardo,  are  represented  by  the 
photographic  reproductions  on  pi.  i.  The  essential  characters  of  the  species  have  already  been 
described  by  McMurrich  (1889)  and  myself  (1900). 

External  characters. — The  base  is  flat,  usually  adherent  to  the  surface  of  rocks,  and  is  a little 
larger  in  diameter  than  the  lower  part  of  the  column.  Preserved  examples  show  strong,  concentric 
and  radiating  ridges  and  furrows. 

The  column  is  short  and  salver-shaped,  narrowing  a little  above  the  base,  and  then  expanding 
enormously  in  a crateriform  manner;  usually  the  column  is  partly  embedded  in  sand  and  the  distal 
region  overhangs.  The  walls  are  smooth,  thin,  slightly  transparent,  and  grooved.  Distal ly,  vertical 
rows  of  flat,  oval,  green  verruca:  occur,  but  are  incapable  of  holding  foreign  particles  to  the  column. 
The  apex  of  the  column  is  rounded,  devoid  of  acrorhagi,  but  with  a very  distinct  fossa.  The  column  is 
incapable  of  being  infolded  completely  so  as  to  cover  the  disk. 

The  disk  is  flat  and  greatly  expanded.  By  far  the  greater  part  is  covered  with  radiating  rows  of 
tentacles,  more  crowded  toward  the  periphery.  In  young  polyps  a cyclic  order  in  the  radial  extent 
of  the  different  rows  of  tentacles  can  be  established,  but  is  mostly  lost  in  large  specimens.  A single 
outermost  cycle  of  exocoelic  tentacles  alternates  with  all  the  radial  rows;  the  latter  are  entocoelic. 
The  tentacles  are  short  and  digitiform,  but  vary  a little  in  shape  and  size,  according  to  the  degree  of 
distension.  In  the  preserved  condition  they  may  become  vesicle-like,  or  remain  conical  or  digitiform, 
the  surface  finely  fluted  from  apex  to  base.  Small  tentacles  are  seen  in  process  of  growth  around 
the  margin,  but  within  the  exocoelic  cycle. 

The  central  naked  area  of  the  disk  is  smooth,  and  the  peristome  is  somewhat  elevated.  The 
•mouth  is  large  and  oval.  Two  gonidial  grooves  are  usually  present,  readily  distinguished  by  their 
thickened  margins;  rarely  three  may  be  present. 

The  base  is  white  or  cream  colored;  the  column  white  or  cream  below,  and  a little  darker  above. 
Large,  irregular  green  patches  may  occur  on  the  column,  and  distally  vertical  rows  of  small,  oval, 
green  areas  represent  the  verruca:,  their  number  and  closeness  varying  much  in  different  rows.  The 
disk  may  be  a light  or  dark  olive  brown,  and  the  tentacles  the  same,  but  irregular  patches  of  varying 
intensity  are  exhibited.  The  peristome  is  a brownish  yellow,  the  lips  a deep  rich  yellow,  and  the 
stomodseal  wall  white.  Color  varieties  are  frequently  met  with.  In  one  the  column  and  disk  are 
almost  entirely  colorless,  and  the  tentacles  a clear  sulphur  yellow. 
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The  diameter  of  the  base  is  about  5 cm.,  and  the  height  of  the  column  4 cm.  The  diameter  of 
the  disk  usually  varies  from  10  to  12  cm.,  or  may  be  more  in  fully  expanded  specimens.  The  tentacles 
are  about  0.6  cm.  in  length,  and  are  often  largest  in  diameter  toward  the  tip,  where  they  may  measure 
0.2  cm.  across.  The  diameter  of  the  naked  part  of  the  disk  is  about  2.5  cm. 

Anatomy  and  Histology. — The  basal  disk  is  of  considerable  thickness.  The  ectoderm  is  an  excep- 
tionally broad  layer  and  contains  many  narrow,  elongated  gland  cells  with  granular  contents;  the 
mesoglcea  presents  delicate  plaitings  on  its  endodermal  border  for  the  support 'of  a well-developed 
circular  endodermal  musculature. 

The  column-wall  is  of  only  moderate  thickness;  the  ectoderm  is  deeply  folded,  the  mesoglcea 
partly  following.  Numerous  long  granular  cells  are  included  among  the  supporting  cells,  and  the 
mesoglcea  presents  a delicate  fibrous  structure  with  many  connective-tissue  cells.  On  the  endodermal 
surface  the  latter  forms  narrow  branching  plaits  for  the  support  of  the  circular  musculature.  The 
endoderm  is  much  thinner  than  the  other  t.wo  layers  and  contains  many  zooxanthelke  and  granular 
gland  cells.  At  the  verrucse  the  ectoderm  consists  almost  wholly  of  supporting  cells,  gland  cells  are 
absent,  and  the  ciliation  is  more  obvious.  Histologically,  therefore,  the  organs  most  closely  resemble 
the  sucker-like  verrucae  of  other  Actinians. 

The  sphincter  muscle  is  strongand  circumscribed,  and  made  up  of  several  lobes,  sothatitsoutline 
varies  in  different  transverse  sections.  The  pedicle  is  broad  and  short,  and  a narrow  mesogloeal  axis 
extends  nearly  the  whole  length. 

Both  the  entocudie  and  exoccelic  tentacles  are  simple  outgrowths  of  the  disk,  with  the  three 
constituent  layers  of  about  equal  thickness.  Long,  narrow  nematocysts  occur  in  a peripheral  zone 
toward  the  apex.  The  endoderm  is  crowded  with  zooxanthelke  and  coarsely  granular  gland  cells.  The 
endodermal  and  ectodermal  musculatures  are  developed,  the  latter  being  the  stronger  and  associated 
with  a nerve  layer. 

The  discal  ectoderm  is  nearly  devoid  of  nematocysts  and  contains  granular  gland  cells.  The 
mesoglcea  is  deeply  plaited  on  its  endodermal  border  for  the  support  of  the  circular  muscle,  while  the 
radial  ectodermal  muscle  is  weak. 

In  young  polyps  the  mesenteries  are  arranged  in  hexameral  orders,  but  the  regularity  is  lost  in 
older  specimens.  One  young  example  possessed  twelve  pairs  of  perfect  mesenteries,  an  alternating 
cycle  of  twelve  pairs  stretched  about  halfway  across  the  disk,  and  another  cycle  of  twenty-four  pairs 
extended  just  beyond  the  column-wall.  In  another  polyp  thirty-six  pairs  of  mesenteries  reached  the 
stomodaeum.  Older  polyps  seem  to  possess  merely  an  alternation  of  complete  and  incomplete  pairs. 

At  the  insertion  in  the  column-wall  the  mesenteries  are  narrow  and  then  thicken  abruptly, 
the  retractor  muscle  extending  nearly  across  the  face,  again  terminating  in  an  abrupt  manner  in  the 
imperfect  pairs,  but  gradually  in  the  perfect  members.  The  face  of  the  mesentery  where  the  retractor 
muscle  is  well  developed  is  somewhat  undulating.  The  endoderm  is  loaded  with  coarsely  granular 
cells.  The  parieto-basilar  muscle  is  weakly  developed.  The  inner  mesenterial  stomata  are  large, 
while  the  parietal  are  small  circular  apertures.  The  basilar  muscle  is  well  developed,  of  the  type  rep- 
resented for  Asleractis  e.vpansa  and  Bunodosorna  spherulata.  Gonads  may  occur  on  all  the  mesenteries. 

Localities:  West  Indies  (Ellis) , Guadeloupe,  St.  Thomas,  etc.  (Duchassaing  & Michelotti) , Bahamas 
(McMurrich),  Jamaica  (Duerden),  Porto  Rico  (U.  S.  Fish  Commission). 

Another  large  West  Indian  Discosomid,  Ilomostichanthns  anemone  (Ellis)  Duerden,  is  rarer  than 
the  former,  and  is  not  represented  in  the  Fish  Hawk  collections.  Both  species  appear  to  be  absent 
from  the  Bermudas,  not  being  recorded  by  McMurrich  or  Verrill,  but  A.  helianthus  is  plentiful  at  the 
Bahamas. 

Carlgren  (1900«,  p.  76)  has  pome  to  the  opinion,  first  adopted  by  McMurrich,  that  Ellis’s  figures 
of  Actinia,  helianthus  and  A.  anemone  are  best  regarded  as  representing  only  one  species.  In  Turin, „ 
Carlgren  had  the  opportunity  of  examining  one  of  Duchassaing  A Michelotti’s  specimens,  which 
these  authors  had  named  1).  anemone , and  states  that  it  is  the  same  form  as  that  described  by 
McMurrich  under  this  name.  He  then  observes  that  Ellis’s  original  figure  of  A.  helianthus  are  without 
doubt  referable  to  the  same  form  as  that  which  Duchassaing  & Michelotti  and  McMurrich  had  under 
consideration,  and  therefore  accepts  my  determination  of  it  as  D.  helianthus.  It  becomes  necessary, 
therefore,  that  the  Jamaican  form  I identify  as  D.  anemone  should  be  given  a new  name.  In  the 
“Nachschrift”  (p.  117)  Carlgren  suggests  ITomostichanthus  duerdeni. 
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Carlgren’s  conclusions  merit  consideration,  for,  in  addition  to  the  opportunities  above  mentioned 
of  studying  the  two  forms,  he  has  had  for  comparison  specimens  of  both  species  which  I have  sent  him 
from  Jamaica.  I have,  unfortunately,  not  had  the  opportunity  of  examining  Ellis’s  original  figures, 
which  are  really  the  determining  factors  in  the  dispute.  My  conclusion  that  the  rarer  Jamaican 
species  was  anemone  was  based  mainly  upon  the  fact  that  Ellis  records  the  angular  form  of  disk  of 
anemone , and  that  Duchassaing  & Michelotti  refer  to  the  peculiar  rapid  color  variation  which  the 
species  undergoes.  While  certainly  not  very  reliable  characteristics,  yet,  knowing  the  fairly  uniform 
distribution  of  the  Actiniaria  throughout  the  West  Indian  area,  it  seemed  not  unlikely  that  Ellis  and 
Duchassaing  & Michelotti  might  well  have  met  with  the  two  Discosomids  which  occur  around  Jamaica. 

In  a ilNachschrift”  to  his  “ Ostafrikanisclie  Actinien,”  Dr.  Carlgren  takes  the  opportunity  of 
criticising  some  of  the  results  in  my  recent  paper  on  the  Jamaican  Stichodactylince.  With  regard  to 
the  above  species  he  remarks  as  follows: 

“Bei  alien  von  mir  untersuchten  Exemplaren  von  Stochactis  helianthus — aucli  bei  denen,  die 
Duerden  mir  giitigst  geschickt  hat — stehen  die  Exocoeltentakeln  sozusagen  in  etwa  demselben  Cyklus 
wie  die  aussersten  Endocoeltentakeln,  ja  sehr  selten  etwas  innerhalb  der  aussersten  Endocceltentakeln. 
Die  Figur  Duerden’s  (Taf.  xi,  Fig.  7)  ware  nach  meiner  Meinung  richtiger,  wenn  Duerden  in  jedem 
Endocoel  ausserhalb  der  iiussersten  Tentakeln  noch  einen  Tentakel  eingezeichnet  hiitte.” 

The  criticism  is  very  trivial,  for,  in  the  description  of  the  species,  I refer  to  the  crowded  character 
of  the  tentacles  around  the  margin.  The  figure  referred  to  is  altogether  diagrammatic,  its  main 
purpose  being  to  show  the  important  fact  of  the  exocoelic  origin  of  the  outermost  cycle,  compared  with 
the  entocoelic  origin  of  the  radial  rows. 

With  regard  to  the  diagrammatic  figure  of  the  tentacles  of  II.  anemone,  Carlgren  writes: 

“ Was  schliesslich  llomosticlianthus  Duerdeni  (ich  nenne  diese  Art  so  anstatt  II.  anemone;  vergl. 
St.  tapetum , p.  77)  (p.  97)  anbetrifft,  so  kann  ich  Duerden’s  Angabe  von  deni  Vorhandensein  inehrerer 
Tentakeln  in  jedem  Exocoel  bestiitigen,  aber  die  Figur  Duerden’s  (Fig.  4,  Taf.  xii)  von  der  Tentakel- 
anordnung  stimmt  nicht  gut  mit  meinen  Untersuch ungen  iiberein.  Eine  solche  Anordnung  der 
Tentakeln  in  einfachen  radialen  Serien  kann  ich  nur  in  den  schwiichsten  Endocoelpartien  finden.  Von 
jedem  stiirkeren  Endocoel  entspringen  dagegen  nur  in  den  inneren  Mundscheibenpartien  Tentakeln 
in  einer  Reihe,  nach  aussen  hin  in  dem  gefalteten  Mundscheibenteil  stehen  zwei  Liingsreihen  neben 
einander  und  in  der  Peripherie  selten  drei.  Die  Anordnung  in  bestimmten  Reihen  in  den  iiusseren 
Partien  der  Endocoele  ist  jedoch,  ganz  wie  hi  den  Exocoelpartien,  sehr  unregelmiissig,  aber  auf  die 
Breite  jedes  Faclies  kommen  2-3  Tentakeln.  Von  den  Exoccelen  gehen  in  den  peripherischen  Teilen 
der  Mundscheibe  Tentakeln  aus;  nach  innen  hin  steht  ein  Tentakel,  nach  aussen  finden  sich  Reihen 
von  zwei  (selten  drei)  Tentakeln  neben  einander.  Die  Tentakelzonen  der  Exocoele  bilden  also 
triangulare,  mit  der  Basis  nach  aussen,  der  Spitze  nach  innen  hin  gewendete  Partien.  Man  konnte 
einwenden,  dass  diese  Anordnung  durch  die  Ivontraktion  entstanden  ware;  so  weit  ich  finden  kann, 
ist  es  entschieden  nicht  so;  besonders  bei  dem  einen  untersuchten  Exemplar  sind  mehrere  Mund- 
scheibenpartien, die  die  Tentakeln  in  oben  geschilderter  Weise  tragen,  gut  ausgestreckt.  Eine 
bessere  Figur  der  Tentakelanordnung  des  Ilomostichantlius  scheint  mir  also  von  Noten  zu  sein.” 

In  this  case  the  difference  between  Carlgren  and  myself  may  be  understood  when  it  is  remembered 
that  my  description  was  founded  upon  both  the  living  and  preserved  appearances  of  the  polyp,  while 
Carlgren  had  for  examination  only  the  preserved  specimens  which  I sent  him.  From  dissections  of 
the  polyp  I had  obtained  all  the  appearances  which  Carlgren  refers  to,  and  it  is  easy  to  understand 
how  he  has  been  led  astray  in  his  interpretation  of  the  tentacular  disposition,  and  to  assume  that  I was  in 
error.  I think  Carlgren  will  agree  that  the  true  external  characteristics  of  any  species  are  more  likely 
to  be  appreciated  in  the  living  than  in  the  preserved  condition,  and  that  in  any  case  the  living  features 
should  take  precedence  of  those  in  the  shrunken  preserved  animal.  In  my  description  I state  (p.  168) : 

“Peripherally,  the  tentacles  are  so  closely  arranged  that  on  a slight  contraction  of  the  polyp  the 
apices  press  one  against  the  other  and  assume  a polygonal  outline,  and  sometimes  more  than  one  row 
appears  to  communicate  with  a mesenterial  chamber.” 

From  the  numerous  living  specimens  which  I had  under  observation,  and  the  importance  which 
I have  attached  to  it  in  all  the  species  described,  it  may  be  expected  that  I should  satisfy  myself  as  to 
the  actual  disposition  of  the  tentacles  in  their  relationships  with  the  mesenterial  chambers.  Again 
examining  dissections  of  my  preserved  specimens  of  II.  anemone  from  within,  I find  that  in  most 
expanded  individuals  there  is  but  slight  evidence  of  the  doubling  of  the  rows  peripherally,  while  in 
the  most  contracted  examples  two  very  distinct  rows  may  be  presented  and,  in  places,  evidence  of  the 

2d— F.  C.  B.  1900—24 


368 


BULLETIN  OF  THE  UNITED  STATES  FISH  COMMISSION. 


intercalation  of  a third  row.  It  is  obvious  that  the  tendency  to  a disposition  of  the  tentacles  in  rows 
upon  shrinkage  will  be  accentuated  by  the  very  crowded  arrangement  of  the  tentacles  peripherally; 
where,  as  I show  to  be  the  case  more  centrally,  the  tentacles  are  less  crowded,  there  is  no  lateral 
overlapping,  and  the  tentacular  apertures  are  arranged  directly  behind  one  another  in  a single  row. 
Even  in  Stoichactis  Jielianthus,  where  the  tentacles  are  by  no  means  so  closely  disposed  in  the  living 
polyps,  an  overlapping  arrangement,  as  if  the  tentacles  arising  from  each  interspace  were  in  a double 
row,  is  at  times  presented  by  preserved  polyps.  The  confusion  which  Carlgren  has  introduced  simply 
emphasizes  how  very  necessary  it  is,  in  dealing  with  such  strongly  retractile  animals  as  anemones,  that 
the  polyps  should  as  far  as  possible  be  studied  in  the  living  condition,  as  well  as  from  preserved  material. 

Suborder  HETERODACTYUN/E. 

Stichodactylinse  in  which  the  tentacles  are  of  two  forms,  usually  marginal  and  accessory,  and 
separated  by  a naked  portion  of  the  disk. 

Family  PHYMANTHID£  Andres. 

Slichodaclylinse  in  which  the  tentacles  are  of  two  kinds.  Marginal  tentacles  arranged  in  several 
alternating  entacmseous  cycles,  laterally  tuberculiferous  or  f rondose ; inner  tentacles  radially  or 
irregularly  arranged,  very  small,  tubercular  or  papilliform. 

Genus  PHYMANTHUS  Milne-Edwards. 

Phymanthidx  in  which  the  column  is  smooth  or  provided  with  longitudinal  rows  of  verruca-  in 
its  upper  part,  and  usually  terminated  by  a cycle  of  rounded  acrorhagi.  Sphincter  muscle  absent  or 
endodermal  and  very  weak. 

Professor  Yerrill  (1898,  p.  496)  has  suggested  that  the  generic  term  Epicystis  should  take  the  place 
of  Phymanthus  on  the  ground  that  Ehrenberg  in  1834  had  proposed  Epicystis  for  the  Actinia  crudfera, 
A.  ultramarina,  and  A.  granulifera,  all  of  Lesueur,  and  that  the  first  was  evidently  different  from 
Milne-Ed wards’s  type  of  the  gemis- Phymanthus,  viz.,  P.  loligo.  Dr.  Carlgren  (1900a,  p.  66),  however, 
has  shown  that  this  alteration  can  not  be  sustained,  that  Phymanthus  crucifer  and  P.  loligo  must  belong 
to  the  same  genus. 

Phymanthus  crucifer  (Lesueur).  PI.  Ill,  Fig.  13. 

Actinia  crudfera,  Lesueur,  1817,  p.  174. 

Cereus  crucifer  (Actinia),  Ducliassaing  & Michelotti,  1866,  p.  125,  pi.  vi,  fig.  13. 

Phymanthus  crucifer,  Andres,  1883,  p.  501;  MeMurrich,  1889,  p.  51,  pi.  ir,  fig.  D;  pi.  IV,  figs.  6-11;  Duerden,  1900,  p.  139,  pi.  x, 
fig.  1,  2;  pi.  xi,  figs.  1,  2. 

Epicystis  crudfera,  Verrill,  1898,  p.  496. 

Epicystis  osculifera,  Verrill,  1900,  p.  556  (= Actinia  osculif era,  Les.). 

Several  specimens  of  this  large,  handsome  anemone  are  included  in  the  collection,  but  present  a 
very  different  aspect  from  that  of  the  polyps  in  their  living  condition,  when  buried  in  coral  sand  or 
coral  rock  with  the  expanded  wavy  disk  alone  visible.  The  marginal  tentacles  are  greatly  shrunk,  but 
still  display  the  oro-lateral  thickenings,  while  the  disk  papillae  are  very  numerous  and  somewhat 
irregularly  arranged.  Owing  to  the  absence  of  any  sphincter  muscle  the  polyps  on  preservation  are 
incapable  of  infolding  the  disk  and  tentacles.  One  example  is  completely  everted. 

External  characters. — The  basal  disk  is  adherent  to  rocks  and  stones,  and  exhibits  coarse  radial 
and  fine  concentric  wrinklings,  and  is  a little  larger  than  the  proximal  region  of  the  column. 

The  column  is  erect,  thin-walled,  and  smooth  in  living  polyps,  but  preserved  specimens  are 
wrinkled  both  vertically  and  transversely.  When  alive  the  polyps  enlarge  slowly  from  just  above  the 
rounded  limbus  until  distally  the  diameter  may  be  two  or  three  times  that  below.  The  upper  region 
of  the  column,  along  with  the  periphery  of  the  disk,  is  sinuous,  and  in  situ  this  rests  upon  the  surface 
of  the  sea-floor.  It  exhibits  rows  of  sucker-like  verrucse,  corresponding  with  the  principal  mesenterial 
interspaces;  four  to  six  large  verruca:  occur  in  each  row,  and  a few  rudimentary  examples  are  continued 
below.  A single  apical  verruca  may  alternate  with  the  principal  rows.  A circle  of  prominent  rounded 
acrorhagi  occurs  at  the  apex  of  the  column,  double  in  number  the  rows  of  verruca-,  and  alternating 
with  the  outermost  cycle  of  tentacles.  Sometimes  a smaller  acrorhagus  alternates  with  each  of  the 
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larger.  A shallow  fossa  intervenes  between  the  acrorhagi  and  base  of  the  tentacles.  The  column-wall 
is  incapable  of  folding  over  the  disk  and  tentacles.  The  marginal  tentacles  are  arranged  in  numerous 
entacmseous  cycles,  and  usually  number  between  two  and  three  hundred.  They  are  shortly  conical 
and  overhanging,  the  oral  face  being  longer  than  the  aboral  or  outer.  The  members  of  the  first  and 
second  cycles  are  situated  some  little  distance  from  the  other  cycles.  Normally  the  cycles  are 
hexamerous,  but  irregularities  are  frequently  met  with.  Usually  the  tentacles  bear  several  transverse 
opaque  thickenings,  most  strongly  developed  along  the  oro-lateral  area,  where  a distinct  bilobation  is 
often  observable.  Six  or  seven  pairs,  arranged  pinnately,  the  middle  pairs  being  the  largest,  may 
occur  on  the  larger  tentacles,  and  a less  number  on  the  smaller  tentacles.  For  some  little  distance 
from  their  origin  the  tentacles  are  smooth,  and  polyps  occur  in  which  the  tubercles  are  altogether 
undeveloped.  Among  a number  of  polyps  from  one  locality  every  stage  could  be  obtained  between  the 
full  development  and  total  absence  of  the  thickenings,  some  tentacles  possessing  the  full  number  and 
others  being  wholly  destitute  of  them. 

The  inner  tentacles  are  small  papilliform  projections  of  the  discal  wall,  varying  much  in  size,  and 
arranged  mostly  radially.  They  correspond  with  the  interspaces  of  the  first  and  second  cycles  of 
mesenteries,  and  sometimes  with  those  of  the  lower  orders. 

The  disk  is  large,  thin-walled,  and  peripherally  is  thrown  into  eight  to  twelve  sinuous  folds, 
which  overhang  the  column ; the  middle  region  is  flat  or  slightly  convex.  The  gonidial  grooves  are 
clearly  indicated,  the  lips  being  thicker  and  lighter  than  the  rest  of  the  stomodaeal  wall. 

The  coloration  is  very  variable,  and  all  gradations  can  be  traced  in  a large  series  of  polyps. 
The  disk  colors  are  mostly  brown  and  green,  with  opaque  white  spots  and  1 dotches;  those  of  the  column 
and  base  are  scarlet  and  crimson  on  a white  or  cream  ground.  The  center  of  the  verrucse  is  deep 
crimson;  the  tentacular  thickenings  usually  appear  as  white  bands.  When  the  tentacles  are  smooth 
they  are  brown  or  reddish  brown,  with  light  crimson  tips,  and  three  longitudinal  lighter  lines  traverse 
the  oral  aspect.  The  peristome  is  usually  iridescent  green. 

The  dimensions  are  likewise  very  variable,  according  to  age.  In  many  young  specimens  the 
column  was  only  1.1  cm.  long,  and  the  diameter  0.8  cm.  The  length  of  the  column  in  adult  specimens 
is  about  6 cm.,  the  middle  diameter  1.7  cm.,  and  the  basal  2.5  cm. ; the  diameter  of  the  disk  varies  from 
5 to  9 cm.;  the  innermost  tentacles  are  0.7  cm.  in  length. 

Anatomy  and  Histology. — The  ectoderm  of  the  base  is  a very  broad  columnar  epithelium,  with  a 
few  gland  cells,  and  is  much  folded  in  sections.  The  mesogloea  appears  strongly  fibrous  and  contains 
numerous  connective  tissue  cells.  Numerous  z'ooxanthellse  occur  in  the  endoderm,  and  muscle  fibrils 
are  present. 

The  column-wall  is  of  only  medium  thickness,  becoming  more  delicate  distally.  The  ectoderm 
is  broad  and  deeply  ridged,  the  elevations  being  followed  by  the  mesogloea.  Clear  and  granular  gland 
cells  are  abundant,  and  also  small  nematocysts.  A nerve  layer  occurs,  and  what  I consider  to  be  a 
very  delicate  muscle  layer  in  the  upper  part  of  the  column.  The  endoderm  is  a deep  layer  containing 
zooxanthellse,  and  the  circular  endodermal  muscle  is  well  developed  on  fine  mesogloeal  plaitings. 
The  muscle  is  nowhere  concentrated  to  form  a special  sphincter.  The  verrucal  ectoderm  shows  an 
absence  of  gland  cells  and  nematocysts. 

Both  the  ectodermal  and  endodermal  musculatures  are  well  developed  in  the  peripheral  tenta- 
cles, supported  on  mesogloeal  plaitings.  The  nematocysts  in  the  ectoderm  are  exceptionally  small. 
The  tentacular  swellings  are  due  mainly  to  an  increase,  in  the  thickness  of  the  mesogloea. 

The  disk  is  thin- walled  and  the  endodermal  circular  muscle  is  well  developed  on  mesogloeal  folds. 
The  discal  papillae  are  simple  hollow  upgrowths;  the  mesogloea  and  endodermal  musculatures  become 
so  thin  as  to  be  scarcely  recognizable,  and  the  ectoderm  is  thinner  than  elsewhere. 

The  stomodaeum  is  very  elongated  in  transverse  sections,  extending  almost  across  the  coelenteron, 
the  pair  of  directives  at  each  extremity  being  shorter  transversely  than  the  other  mesenteries.  The 
walls  are  thin  and  the  ectoderm  is  thrown  into  irregular  vertical  folds.  The  two  gonidial  grooves  are 
clearly  indicated,  their  ectoderm  unfolded,  and  the  mesogloea  not  much  thicker  than  elsewhere. 
Longitudinally  the  stomodseum  is  comparatively  short,  but  the  groove  at  each  end  is  prolonged  for 
some  distance  below  the  lateral  walls.  Narrow  gland  cells  occur,  and  a weak  longitudinal  ectodermal 
musculature  and  ganglion  layer  are  recognizable. 

In  mature  polyps  the  mesenteries  of  the  first  three  orders  reach  the  stomodfeum,  though  the 
third  and  second  orders  may  not  extend  throughout  its  length;  a fourth  and  a fifth  order  may  also  be 
developed,  the  formula  being  6 6 12  24  48.  The  mesenteries  are  comparatively  narrow  in  transverse 
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section,  and  by  no  means  crowd  the  coelenteron.  The  retractor  muscle  is  arranged  on  narrow,  bifur- 
cating mesoglceal  plaitings,  the  enlargement  commencing  in  a rounded  or  acute  manner  some  distance 
from  the  column-wall.  The  mesenterial  epithelium  is  narrow  and  highly  vacuolated,  the  protoplasmic 
contents  being  aggregated  toward  the  margin.  The  parieto-basilar  muscle  is  wrell  developed,  situated 
on  a strongly  plaited  pennon.  The  basilar  muscle  is  strong  and  closely  resembles  that  of  Asteractis 
expansa.  The  perioral  stomata  are  large,  but  the  parietal  are  small  and  not  easily  distinguished. 
Trilobed  filaments  are  borne  by  the  members  of  the  first  three  orders  of  mesenteries. 

All  the  mesenteries  may  be  gonophoric,  and  apparently  the  polyps  may  be  monoecious  or  dioecious. 

Localities. — Barbados  (Lesueur),  St.  Thomas  (Duchassaing  & Michelotti),  Bahamas  (McMurrich), 
Bermudas  (Verrill),  Jamaica  (Duerden),  Porto  Rico  (U.  S.  Fish  Commission). 

In  general  the  species  is  easily  distinguished  among  West  Indian  anemones  by  the  transverse 
white  ridges  on  the  oro-lateral  aspect  of  the  tentacles.  The  character,  however,  is  not  as  readily 
recognizable  on  preserved  specimens  as  on  the  living  polyps.  Further,  at  Drunkenman’s  Cay,  beyond 
Port  Royal,  Jamaica,  where  P.  crucifer  occurs  in  abundance,  specimens  are  occasionally  found  in 
which  the  tentacular  swellings  are  altogether  absent,  while  others  exhibit  all  intermediate  stages  in 
their  presence  or  absence. 

In  his  most  recent  paper  Verrill  ( 1900,  p.  556)  identifies  the  form  devoid  of  the  tentacular  ridges  as 
the  Actinia  osculifera  of  Lesueur  (1817,  p.  175).  If  intermediate  stages  toward  the  full  development  or 
absence  of  a specific  character  mean  anything  at  all,  it  is  clear  that  the  form  Verrill  identifies  as  A. 
osculifera  can  not  be  considered  as  a species  distinct  from  /'.  crucifer.  Verrill  states: 

“This  species  or  variety  scarcely  differs  from  E.  crudfera  except  in  lacking  the  transverse  white 
ridges  on  the  tentacles,  characteristic  of  the  latter.  The  colors  of  the  two  forms  are  similar  and  are 
variable  in  the  same  way  in  each.” 
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EXPLANATION  OF  PLATES. 


Figures  la,  16,  are  from  photographs  by  Dr.  A.  M.  Reese;  figures  2 to  13  were  drawn  by  Mr.  C.  Id. 
Prinke  under  the  supervision  of  the  author;  all  the  others  were  drawn  by  the  author. 

Plate  I. 


Figs,  la,  16.  Stoichactis  helianthus.  Photographic  reproductions  of  two  preserved  polyps,  showing  the 
differences  in  character  which  may  be  assumed  by  the  tentacles. 

Plate  II. 


Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

Fig. 

10. 

11. 

Fig. 

12. 

Fig. 

13. 

Fig. 

14. 

Fig. 

15. 

Fig. 

16. 

Fig.  17. 


Fig.  18. 


Fig.  19. 


Zoanthus  pulchellus.  A colony  of  retracted  preserved  polyps  in  which  the  individuals  are  long 
and  close,  and  hide  the  ccenenchyme. 

Zoanthus  pulchellus.  Portion  of  a preserved  colony  in  which  the  polyps  are  shorter,  and  the 
intervening  continuous  coenenchyme  is  partly  displayed. 

Zoanthus  sociatus.  Portion  of  a colony  of  retracted  polyps. 

Isaurus  duchassaingi.  Retracted  polyp. 

Protopalythoa  vanabilis.  A small  irregular  group  of  retracted  polyps. 

Palythoa  caribxa.  A small  colony  of  partly  expanded  polyps. 

Asteractis  expanse,.  Polyp  as  seen  expanded  in  a narrow  glass  vessel. 

Bunodosoma  gramdifera.  Living  expanded  polyp. 

Plate  III. 

Bunodosoma  sphefidata.  Enlarged  preserved  polyp. 

Ai/>tasia  anniduta.  Living  expanded  polyp. 

Calliactis  tricolor.  Living  expanded  polyp. 

Phymanthus  crucifer.  Living  expanded  polyp. 

Plate  IV. 

Zoanthus  pulchellus.  Vertical  section  through  the  upper  part  of  the  column-wall,  displaying 
the  double  mesogloeal  sphincter  muscle.  Other  details  are  omitted. 

Zoanthus  sociatus.  Vertical  section  through  the  upper  part  of  the  column-wall,  displaying  only 
the  double  mesogloeal  sphincter  muscle. 

Transverse  section  through  the  stomodaeal  region  of  a polyp  in  which  the  mesenteries  are 
brachytypic  on  the  left  side  and  macrotypieon  the  right.  At  the  slight  magnification  given 
only  the  outlines  of  the  mesenteries  could  be  indicated. 

Plate  V. 

i 

Zoanthus  sociatus.  Thick  longitudinal  section  through  the  lower  part  of  (he  stomodaeal  wal 
and  along  the  edge  of  a complete  mesentery.  The  stomoda-al  ectoderm  is  seen  to  lie  in 
continuity  with  the  mesenterial  filament  along  the  free  edge  of  the  mesentery;  the  ciliated 
bands  are  removed  a slight  distance  from  the  actual  mesenterial  border  and  are  seen  to  be 
sinuous  in  sections,  the  appearance  varying  in  different  regions  according  to  the  actual 
direction  of  the  section. 

Transverse  section  through  the  free  edge  of  a mesentery  a little  below  the  level  of  the 
stomodfeum.  The  intermediate  streak  (bit.  st.)  of  the  mesenterial  filament  is  seen  on  both 
sides  asa  thick  layer  separating  the  median  glandular  streak  (gl.  st.)  from  the  ciliated  band 
( cil . bd.);  in  this  particular  section  the  latter  is  almost  covered  by  the  endodennal-like 
tissues  of  the  intermediate  streak. 

Transverse  section  through  the  mesenterial  filament  immediately  below  the  stomodfeum. 
Histologically  the  tip  of  the  filament  very  closely  resembles  the  stomodfeal  ectoderm;  the 
ciliated  band  (reflected  ectoderm)  is  continued  a<  two  wings  to  the  filament,  and  on  the 
right  side  is  in  continuity  with  the  tissue  at  the  tip,  while  on  the  left  side  the  continuity  is 
interrupted  by  the  presence  of  the  intermediate  tissue. 
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Fig.  20.  Transverse  section  through  a mesentery  at  the  lower  part  of  the  stomodfeal  region.  The 
ciliated  band,  or  reflected  ectoderm,  extends  for  some  distance  up  each  face  of  the  mesentery, 
in  some  parts  free  and  in  others  in  union  with  the  mesenterial  tissues.  On  the  lower  left- 
hand  side  the  intermediate  tissue  in  section  is  overlying  the  cells  of  the  ciliated  band. 

Fig.  21.  Transverse  section  through  the  free  edge  of  a mesentery  below  the  region  at  which  the  ciliated 
streak  has  terminated.  The  enlarged  median  part  of  the  filament  is  altogether  different  in 
histological  character  from  its  condition  in  the  uppermost  part  of  its  course;  elongated 
granular  gland  cells  and  nematocysts  are  numerous.  The  mesenterial  endoderm  behind  is 
also  greatly  swollen,  and  contains  many  deeply  staining  nutritive  particles  and  gland  cells. 

Fig.  22.  Transverse  section  through  the  lower  region  of  the  mesentery,  showing  the  last  traces  of  the 
mesenterial  filament.  The  magnification  is  much  less  than  in  the  former  figures.  The 
mesenterial  epithelium  is  greatly  swollen,  nearly  surrounding  the  filament,  and  is  strongly 
charged  with  nutritive  particles 

Plate  VI. 

Fig.  23.  Isaurus  duchcissaingi.  Transverse  section  through  the  stomodfeal  region  of  a polyp,  showing 
the  brachytype  arrangement  of  the  mesenteries  and  a large  entocoelic  outgrowth.  At  the 
slight  magnification  at  which  the  section  is  drawn  only  the  outlines  of  the  walls  can  be 
represented,  and  the  thin  part  of  the  mesenteries  indicated  by  a simple  line. 

Figs.  24,  25.  Thick  sections  through  two  different  polyps,  representing  the  relationships  of  the  smoot  h 
and  tubercular  areas  to  the  directive  axis.  The  directive  axis  passes  through  the  entoccele 
of  the  dorsal  microdirectives  and  the  ventral  macrodirectives  and  includes  the  longer  diameter 
of  the  stomodseum.  In  each  figure  the  smooth  area  is  at  the  upper  right  hand  of  the  figure. 
The  light  areas  represent  the  cut  surface,  the  dark  the  tubercles  projecting  below. 

Plate  VII. 

Fig.  26.  Isaurus  duchcissaingi.  Tangential  section  through  the  ectoderm,  showing  the  manner  in  which 
it  is  bi'oken  up  into  subcubical  blocks  by  the  intrusion  of  the  mesogloeal  strands  passing 
to  the  subcuticle. 

Fig.  27.  Protopalythoa  variabilis.  Vertical  section  through  the  upper  part  of  a strongly  retracted  polyp, 
including  the  tentacles,  disk,  and  upper  part  of  stomodseai  wall.  Only  the  details  of  the 
single  mesoglceal  sphincter  muscle  and  foreign  incrustations  in  the  column-wall  and  disk 
are  represented. 

Plate  VIII. 

Fig.  28.  Palythoa  caribxa.  Vertical  section  through  the  upper  part  of  a strongly  retracted  polyp,  repre- 
senting the  single  mesogloeal  sphincter  muscle.  All  the  other  structural  details  are  omitted. 

Fig.  29.  Asteractis  expansa.  Section  through  one-half  of  a polyp,  showing  the  stomodseal  wall,  oral 
disk,  tentacle,  sphincter  muscle  (sp.  ru. ),  acrorhagus  \ac.  r.),  parieto-basilar  ( p.b.m . ) and 
basilar  muscle  ( b.m .),  and  inner  and  outer  stomata.  The  mesentery  is  viewed  on  its 
exocoelic  face. 

Fig.  30.  Vertical  section  through  the  upper  part  of  the  column-wall,  including  an  acrorhagus,  the 
circumscribed  endodermal  sphincter  muscle  (sp.  in.),  and  the  basal  part  of  a tentacle  (<.). 

Fig.  31.  Vertical  section  through  a portion  of  the  base,  with  a mesentery  attached  bearing  the  basilar 
muscle  on  each  side. 

Plate  IX. 

Fig.  32.  Asteractis  expansa.  Transverse  section  of  a sextant  of  a polyp  through  the  lower  part  of  the 
stomodfeal  region.  Four  orders  of  mesenteries  are  represented. 

Fig.  33.  Transverse  section  through  part  of  the  column-wall,  including  a verruca  (ver. ) opposite  a mesen- 
terial entocoele. 

Fig.  34.  Bunodosoma  granulifera.  Vertical  section  through  the  upper  part  of  the  column-wall,  showing 
the  evaginations  (ev.),  acrorhagus  (acr.),  disk,  and  the  circumscribed  endodermal  sphincter 
muscle. 

Plate  X. 

Fig.  35.  Bunodosoma  granulifera.  Transverse  section  of  a retracted,  strongly  fluted  tentacle. 

Fig.  36.  Bunodosoma  splierulata.  Vertical  section  through  the  upper  part  of  the  column-wall,  including 
an  evagination  (ev.),  acrorhagus,  and  tentacle  (cut  obliquely),  and  showing  the  small 
pedunculated,  circumscribed  endodermal  sphincter  muscle. 

Fig.  37.  Vertical  section  through  a portion  of  the  base,  showing  the  basilar  muscle  on  each  side  of  a 
mesentery. 

Fig.  38.  Transverse  section  through  a mesenterial  filament  of  the  third  cycle  of  mesenteries. 
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Plate  XI. 

Fig.  39.  JBunodosoma  spherulata.  Transverse  section  of  a portion  of  the  column-wall  some  distance 
below  the  stomodseal  region,  with  a mesentery  attached  showing  the  circumscribed 
retractor  muscle,  the  parieto-basilar  muscle,  and  the  simple  filament. 

Fig.  40.  Transverse  section  of  a polyp  toward  the  termination  of  the  stomodseum,  indicating  the 
sequence  in  which  the  pairs  of  the  second  order  of  mesenteries  become  free  from  the 
stomodseum. 

Fig.  41.  Aiptasia  annulate.  Oblique  section  through  an  expanded  tentacle,  showing  the  ectodermal 
thickenings  (batteries  of  nematoblasts)  and  the  distribution  of  the  zooxanthellse  within 
restricted  swollen  regions  of  the  endoderm. 

Fig.  42.  Vertical  section  through  the  middle  region  of  the  column-wall. 

Plate  XII. 

Fig.  43.  Aiptasia  annulata.  Transverse  section  through  the  stomodseal  region  of  a polyp.  Four  cycles 
of  mesenteries  are  present,  but  only  four  bilateral  pairs  (Edwardsian  mesenteries)  are  com- 
plete; the  fifth  and  sixth  developmental  pairs  are  incomplete.  All  the  incomplete  mesen- 
teries are  gonad  bearing. 

Fig.  44.  Transverse  section  through  a trilobed  mesenterial  filament.  The  intermediate  streak  {wit.  st.) 

between  the  glandular  streak  and  the  ciliated  band  is  of  considerable  extent  and  contains 
many  zooxanthellse. 

Fig.  45.  Calliactis  tricolor.  Vertical  section  through  the  upper  part  of  the  column-wall,  showing  the 
mesoglceal  sphincter  muscle. 

Fig.  46.  Vertical  section  through  a portion  of  the  basal  wall,  showing  the  weak  basilar  muscle  on  each 
side  of  a mesentery. 
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The  following-  report  has  been  put,  at  the  request  of  the  Commission,  in  such  shape 
that  it  may  be  used  for  the  identification  of  forms  by  those  unprovided  with  the  special 
literature  bearing  on  the  different  species.  Some  description  of  each  species,  whether 
known  or  new,  is  therefore  given.  The  descriptions  in  all  cases  apply  particularly 
to  the  collection  specimens.  It  has  seemed  unnecessary  to  give  complete  lists  of  the 
synonymy.  Under  each  species  reference  is  made  to  the  memoir  containing  the 
original  description.  The  additional  references  are  to  works  in  which  important 
redescriptions  have  been  given,  and  which  for  the  most  part  are  readily  accessible. 

It  is  needless  to  dilate  on  the  limitations  imposed  on  one  who  undertakes  to  describe 
a collection  of  sponges.  The  histological  condition  of  the  material  is,  of  necessity,  very 
poor.  Many  specimens  are  broken;  and  frequently  a species  is  represented  by  but  a 
single  specimen.  Species  founded  on  such  data  are,  of  course,  provisional.  Subse- 
quent study  of  the  animals  in  their  habitat,  particularly  observations  on  the  individual 
differences  due  to  mere  locality,  age,  or  regularly  recurring  physiological  condition 
(for  example,  alteration  in  the  surface  associated  with  the  closing  and  opening  of 
pores  and  oscula),  will  naturally  lead  to  a more  precise  conception  of  the  systematic 
position  of  those  forms,  of  which  the  collection  specimens  are  examples. 

The  question  whether  a specimen  or  two,  differing  in  certain  respects  from  a 
described  species  (itself  frequently  based  on  a study  of  a very  small  number  of 
preserved  specimens),  is  to  be  recorded  as  a new  species  or  as  a variety  is  one  as 
familiar  as  vexing.  Where  in  the  sponges  the  difference  is  one  of  shape  only  (as  in 
the  cases  of  Pilochrota  fibrosa  var.  globular  if  or  mis,  p.  385,  or  Aplysina  flag elliformis 
var.  anomala , p.  107),  even  though  this  difference  be  a very  considerable  one,  there  can 
be  no  doubt  that  it  is  right  to  group  the  differing  forms  as  varieties,  round  a type 
form  having  the  same  skeletal  elements  and  arrangement,  canal  system,  and  histo- 
logical structure;  or  indeed  to  merge  them  in  the  type.  Where,  as  for  instance  in 
the  case  of  Ilircinia  faitida  var.  cmpidata  (p.  106),  the  differences  are  slight  but 
definite,  and  concern  various  parts  of  the  anatomy,  the  question  becomes  more  com- 
plex and  is  obviously  one  that  must  be  decided  in  each  particular  case  from  the 
standpoint  of  expediency.  In  cases  of  this  sort,  where  we  do  not  know  whether  the 
individual  peculiarities  are  inheritable,  and  thus  racially  distinctive,  or  whether 
the  offspring  of  the  “varying”  forms  start  afresh  on  the  same  footing  with  those  of 
the  type,  the  term  variety  clearly  can  have  no  precise  meaning.  This  fact  does  not, 
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however,  do  away  with  its  practical  value  as  an  index  of  slight  differences — differ- 
ences so  slight  as  to  make  it  probable  that  the  forms  exhibiting  them  intergrade  and 
interbreed,  or  would  interbreed,  with  the  type. 

Microscopic  sections  sufficiently  good  to  show  the  plan  of  the  canal  system  (in 
particular  the  size,  shape,  and  connection  with  exhalent  cavities,  of  the  flagellated 
chambers)  are  necessary  for  the  diagnosis  of  most  horny  and  calcareous  sponges;  less 
necessary  for  the  silicious  forms. 

For  the  study  of  the  skeleton:  (1)  It  is  sometimes  necessary  to  bisect  the  whole 
sponge  in  order  to  learn  the  relative  arrangement  of  internal  and  peripheral  portions. 
(2)  The  arrangement  of  spicules,  spieulo-fiber,  or  horny  fiber,  may  best  be  learned 
from  thick  sections.  These  may  conveniently  lie  cut  free-hand  after  a very  short 
imbedding  in  paraffin.  Warm  turpentine  dissolves  the  paraffin  very  quickly,  and 
the  sections  may  be  mounted  in  balsam.  (3)  For  the  demonstration  of  horny  matter 
where  scanty  (as  in  certain  chalinine  sponges)  and  for  the  study  of  Ilircinia  filaments, 
glycerin  preparations  are  far  superior  to  balsam  ones.  (I)  In  the  case  of  the  horny 
sponges  it  is  advisable  to  prepare  macerated  skeletons  as  well  as  sections.  Warm 
carefully  a piece  of  sponge  or  a thick  slice  in  caustic  potash,  not  allowing  fluid  to  boil. 
Leave  in  the  fluid  until  the  skeleton  can  be  cleaned  by  gently  squirting  upon  it 
with  pipette.  (5)  In  the  case  of  silicious  sponges  the  arrangement  of  the  skeleton 
may  often  be  learned  in  a somewhat  similar  way.  Warm  a thick  slice  in  potash,  not 
allowing  the  slice  to  disintegrate;  compress  between  slide  and  cover,  admitting  fresh 
water  into  the  space  until  the  skeleton  has  been  cleared  of  the  macerated  debris. 
(6)  Surface  preparations  of  the  ectosome  are  usually  necessary;  surface  layer  may 
be  stripped  or  sliced  oil'.  (7)  For  a study  of  the  individual  megascleres  it  is  only 
necessary  to  boil  a bit  of  sponge  in  potash,  wash,  and  examine  the  sediment.  Micro- 
scleres  are  often  overlooked  in  this  way.  For  the  microscleres  a small  piece  may  be 
boiled  on  the  slide,  though  I prefer  to  make  a section,  or  dehydrate  and  soak  in  clove 
oil  a fragment,  teasing  it  then  on  the  slide  and  mounting  in  balsam. 

Unless  special  mention  is  made,  measurements  of  spicules  given  are  the  average 
maximum  measurements,  the  diameter  given  being  the  greatest  diameter  of  spicule. 
Colors  mentioned  are  those  of  alcoholic  specimens. 


Stations  at  which  sponges  were  obtained. 


Station 

No. 

Locality  and  exact  position. 

(All  compass  bearings  magnetic.) 

Depth 

(fms.). 

Bottom. 

Dredging  instru- 
ments used. 

6056 

Oil  Aguadilla,  Punta  de  Borinquen  light-house  NE.  I E.  31  miles  . 

48 

Sand,  mud, 
shells. 

Dredge. 

6063 

Mayaguez  Harbor,  Punta  del  Algarrobo  E.  2}  miles 

75  to  76 

Rocky,  sand, 
and  coral. 

11-foot  beam  trawl. 

6007 

Mayaguez  Harbor,  Punta  del  Algarrobo  E.  by  N.  I N.  5J  miles 

97  to  120 

Coral 

Dredge. 

6070 

Mayaguez  Harbor  E.  f S.  9 miles 

220  to  225 

ltockv 

9-foot  beam  trawl. 

6072 

Oil  Punta  de  Melones,  Cabo  Rojo  light-house  SSE.  5)  miles 

7? 

Coral,  sand, 
shelly. 

Tangle. 

6075 

Boca  Prieta,  Punta  Guaniquilla  SSE.  31  miles 

8i 

Coral,  sand  . . 

Do. 

0076 

Oft  Gallardo  Bank,  tangent  of  Morillos  de  Cabo  Rojo  ESE.  } E. 
9,  miles. 

10 

do 

Do. 

6079 

20  to  23 

Coral 

Do. 

6080 

20 

23 

do 

Dredge. 

Tangle. 

6088 

OfT  Vieques,  Sail  Rock  NE.  I N.  10}  miles 

....do 

6090 

16 

....do 

Do. 

6097 

Oil  Humagao,  village  of  ilucares  N. } W.  51  miles 

i°_ 

do 

Do. 

In  some  cases  the  specimen  label  did  not  bear  a station  number,  reference  being 
made  to  a named  locality.  A query  (?)  has  been  put  after  Station  in  cases  where 
there  was  no  label  or  the  station  number  had  been  effaced. 
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DEFINITIONS  OF  SYSTEMATIC  TERMS  USED  IN  THIS  REPORT. 

Actine.  The  ray  of  a uniaxial  ( diactinal  or  monactinal ) spicule  or  of  an  aster. 

Anatrixne.  A tritene  in  which  the  cladi  are  directed  backward.  Fig.  1. 

Aster.  A microsclere  in  which  several  rays  (actines)  proceed  from  a center  or  from  a longer  or  shorter 
axis. 

Chela.  A microsclere  consisting  of  a 
more  or  less  curved  axial  part, 
the  shaft  bearing  at  each  end 
several  recurved  processes, 
the  teeth.  The  chela  is  said 
to  be  palmate  when  the  teeth 
(three  at  each  end ) are  broad 
and  palm-like,  the  lateral 
teeth  united  with  the  shaft 
throughout  their  length,  the 
median  tooth  separated  from 
the  shaft.  Figs.  3,  4. 

Chiasler.  A minute  aster  with  very 
slender  cylindrical  rays, 
knobbed  or  not,  sometimes 
truncate,  at  the  ends.  Fig.  2. 

Choanosoinal.  Said  of  inicroscleres  restricted  to  the  clioanosome. 

Choanosome.  Vide  ectosome. 

Chord.  Vide  trixnc. 

Cladome.  Vide  trixne. 

Cladostrongyle.  A rod-like  megaselere  rounded  off  at  one  end  and  divided  into  branches  at  other. 

Cladus.  Vide  trixne. 

Collenchyma.  A tissue  consisting  of  more  or  less 
stellatebranching  cells,  irregularly  dis- 
tributed through  a transparent,  jelly- 
like  ground  substance. 

Connective.  Vide  secondary  fiber. 

Conidus.  A more  or  less  conical  projection  on 
the  surface. 

Cortex.  An  especially  differentiated,  dense,  and 
more  or  less  fibrous  ectosome. 

Dermal  membrane.  A thin  membranous  ecto- 
some, or  the  membranous  outer  layer 
of  the  ectosome. 

Desma.  An  irregular,  gnarled  spicule.  Fig.  5. 

Deuterocladus.  Vide  dichotrixne. 

Diactinal.  Term  applied  to  a uniaxial  spicule  in 

which  growth  proceeds  in  opposite  directions  from  the  point  of  origin.  Thus,  two  equivalent 
and  usually  similar  rays  (halves)  are  produced,  the  point  of  origin  remaining  at  or  near  the 
middle  of  the  spicule. 

Di<-hotrisene.  A truene  in  which  the  cladi  are  dichotomously  divided.  The  undivided  part  of  the 
cladus  is  th q protocladus.  The  distal  divisions  are  the  deuterocladi.  Fig.  6. 

Ecacline.  The  centrifugal  part  of  a radially  arranged  rliabdus. 

Ectosome.  The  outer  layer  of  the  sponge,  not  containing  flagellated  chambers.  The  rest  of  the  sponge 
body,  containing  flagellated  chambers,  is  known  as  the  choanosome  or  parenchyma. 

Esactine.  The  centripetal  part  of. a radially  arranged  rhabdus. 

Euaster.  Comprehensive  term  applied  to  asters  in  which  the  rays  proceed  from  a center  and  not  from 
an  axis. 

Filament.  Term  applied  to  the  elongated  thread-like  bodies,  of  problematical  nature,  found  in  species 
of  Hircinia.  These  bodies  are  4 to  8 mm.  long,  very  slender,  and  dilated  at  the  ends. 


6.  Dichotriajne,  view  of  the  cladome,  from  above. 

7.  Orthodisene. 


1.  Anatriaene.  For  lettering,  see  triaene. 

2.  Chiaster. 

3.  Chela,  face  view. 


1.  Chela,  side  view. 
5.  Desma. 
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Isoactinate.  When  both  actines  of  a diactinal  spicule  are  alike  in  shape  and  size,  the  spicule  is  said  to 
be  isoactinate. 

Isochela.  A chela  in  which  the  two  ends  are  alike  and  equal.  Figs.  3,  4. 

Main  or  primary  fiber.  A principal  liber  of  the  skeleton,  directed  radially  to  the  surface  or  extending 
longitudinally  through  the  body. 

Megasclere.  One  of  the  larger  spicules  which  compose  the  supporting 
skeleton. 

Microsclere.  One  of  the  small  spicules  scattered  irregularly  through  the 
body  in  many  sponges. 

Microxea.  A minute  oxea. 

Monactinal.  Term  applied  to  a uniaxial  spicule  in  which  growth  pro- 
ceeds in  only  one  direction  from  the  point  of  origin.  Thus  only 
one  ray  is  formed,  the  point  of  origin  remaining  at  the  end  of 
the  spicule,  which  may  or  may  not  be  swollen. 

Orthodixne.  A reduced  Orthotrisene  in  which  the  cladome  includes  but 
two  rays.  Fig.  7. 

Orthotrisme.  A trisene  in  which  the  cladi  make  about  a right  angle  with 
the  rhabdome.  Fig.  8. 

Oxea.  A uniaxial  spicule  gradually  pointed  at  each  end.  Fig.  9. 

Oxyaster.  Euaster  with  small  centrum  or  none,  and  in  which  the  rays 
taper  to  points.  Fig.  14. 

Oxyhexaster.  Hexact,  principal  rays  of  which  divide  into  straight  or 
bent  terminals,  which  run  out  to  a point.  Fig.  11. 

Palmate.  Vide  chela. 

Parenchyma.  Vide  ectosome. 

Pentad.  Spicule  with  five  rays;  a reduced  hexact.  Fig.  12. 

Plagiotrixne.  Trisene  in  which  the  cladi  are  directed  forward,  making  an 
angle  of  about  45°  with  the  rhabdome  produced. 

Polyserial.  Arranged  in  several  rows. 

Primary  fiber.  Vide  main  fiber. 

Protocladus.  Vide  dichotrixne. 

Prolrixne.  Trisene  in  which  the  cladi  are  directed  forward,  making  an  angle  of  less  than  45°  with  the 
rhabdome  produced.  Fig.  13. 

Rhabdome.  Shaft  of  a trisene. 

Rhabdus.  A rod-like,  uniaxial  spicule;  with  like  or 
unlike  ends. 

Rhaphide.  A long  hair-like  spicule.  Fig.  10. 

Sagitta.  Vide  trixne. 

Sanidaster.  Microsclere  consisting  of  a rod-like  axis, 
bearing  spines  along  its  whole  length. 

Fig.  15. 

Sclere.  Skeletal  element  or  spicule. 

Secondary  fiber.  A fiber  extending  directly  or  indi- 
rectly (as  part  of  a reticulum)  between  two 
main  fibers. 

Sigma.  Microsclere  shaped  like  the  letter  “c.” 

Fig.  16. 

Sigmaspire.  A rod-like  microsclere  spirally  twisted. 

Fig.  17. 

Sornal.  Said  of  microscleres  which  are  found  both 
in  ectosome  and  choanosome.  Such  spicules 
often  give  the  impression  of  belonging  pecu- 
liarly to  the  ectosome. 

Sphserohexaster.  Hexact,  principal  rays  of  which  divide  into  terminals  provided  with. spherical  knobs 
at  the  ends.  Fig.  18. 

Spheraster.  Euaster  in  which  centrum  is  large  as  compared  with  length  of  the  rays.  Figs.  19, 20. 

Spherule.  A minute  microsclere,  more  or  less  spherical  in  form.  Fig.  21. 


8.  Orthotriaene. 

9.  Oxea. 

10.  Rhaphide. 


11.  Oxyhexaster. 

12.  Pentact. 


13 

13.  Protrirene. 
11.  Oxyaster. 
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Fig.  25. 


16  17 

15.  Sanidaster. 

16.  Sigma. 

17.  Sigmaspire. 

18.  Sphsrohexaster. 


19, 20.  Two  forms  of  sphsraster. 

21.  Spherule. 

22.  Toxa. 


Spiculo- fiber.  Tract  of  uniaxial  spicules  united  by  spongin  to  form  a fiber,  becoming,  when  spicules  are 
reduced  in  number,  a horny  fiber  containing  spicules. 

Spiraster.  Microsclere  consisting  of  a spirally  bent  axis,  bearing  spines  on  its  outer  surface. 

Spongin.  The  horny  material 
uniting  spicules  to- 
gether, or  (as  in  the 
Keratosa)  constitut- 
ing the  skeleton. 

Sterraster.  Euaster  with  nu- 
merous rays,  which 
become  soldered  to- 
gether. Fig.  23. 

Streptaster.  A comprehensive 
term  applied  to  asters 
in  which  the  rays  proceed  from  an  axis,  and  not  from  a center. 

Strongyle.  A uniaxial  spicule  in  which  both  ends  are  rounded,  but  not  swollen.  Fig.  27. 

Strongyloxea.  A uniaxial  spicule  with  one  end  simply  rounded  off,  the  other  pointed.  Not,  in  general, 
distinguishable  in  shape  from  the  style 
(fig.  28) . According  to  the  terminology 
of  Sollas  (1888)  the  term  is  restricted 
to  aiactinal  spicules,  style  being  used  for 
monactinal  spicules  of  approximately 
similar  shape.  But  in  many  cases  the 
‘ ‘ point  of  origin  ’ ’ of  the  spicule  can  not 
be  made  out.  Where  I employ  the  term 
it  is  to  facilitate  reference  to  previous 
important  descriptions. 

Style  or  stylus.  A uniaxial  spicule  with  one  end  simply  rounded  off,  the  other  pointed.  Fig.  28. 

Subdermal  cavity.  A comparatively  extensive  chamber  just  beneath  surface,  opening  to  exterior  either 
directly  through  the  pores  or  by  means  of  short  canals.  A peripheral  enlargement  of  the 
inhalent  canal  system. 

Subtylostylus.  A tylostylus  in  which  the  enlargement  at  one  end  (head)  is  very  slight. 

Tetraxon.  Spicule  in  which  the  rays  develop 


W 


23  c 


23a  236 

23.  Stages  in  development  of  Sterraster: 

6,  next  condition;  c,  perfect  spicule. 

24.  Trichodragmata.  25.  Spiraster. 


24  25 

a,  youngest  stage; 


< 


26 


c 


D 27 


c 


o 


28 


29 


C 


O 30 


along  four  axes. 

Tornote.  A uniaxial  spicule  in  which  both 
ends  are  abruptly  pointed.  Fig.  26. 

Toxa.  A bow-shaped  microsclere.  Fig.  22. 

Trisene.  A tetraxon  in  which  a ray,  distin- 
guished as  the  shaft  or  rhabdome, 
bears  at  one  end  three  other  rays, 
the  dadi.  The  cladi  together  con- 
stitute the  cladome.  Forms  of  the 
triscne  are  shown  in  figs.  1,8,13.  Dis- 
tance between  the  ends  of  two  cladi 
is  the  chord,  ch. — cli.  in  figs.  1 and 
13.  Perpendicular  distance  from  the 
origin  of  the  cladome  (point  where 
cladi  spring  from  rhabdome)  to  the  chord,  is  the  sagitta  (line  s in  figs.  1 and  13) . 

Trichodragmata.  Hair-like  spicules  in  bundles.  Fig.  24. 

Tylostylus.  A uniaxial  spicule  pointed  at  one  end,  swollen  at  the  other.  Fig.  29. 

Tylote.  A uniaxial  spicule  swollen  at  both  ends.  Fig.  30.  Used  as  an  adjective  with  respect  to  any 
spicule  ray,  it  implies  that  the  ray  is  swollen  or  knobbed  at  the  end. 

Uniaxial.  Term  applied  to  a spicule  in  which  growth  proceeds  along  only  one  axis.  Spicule  ( mongxon ) 
is  thus  rod-like,  though  it  may  be  straight,  or  somewhat  curved,  or  even  bent.  Figs.  9, 10,  26, 
27,  28,  29,  30. 

Uniserial.  Arranged  in  one  row. 


26.  Tornote. 

27.  Strongyle. 

28.  Style. 


29.  Tylostylus. 

30.  Tylote. 
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Class  I.  CALCAREA  Bowerbank. 

Order  HETEROC(ELA  Polejaeff. 

With  flagellated  chambers,  remaining  parts  of  inner  surface  covered  with  pavement  epithelium. 
Family  LEUCONIDAt  (LEUCONES)  Hackel. 

The  usually  round  flagellated  chambers  communicate  with  the  central  cavity  by  means  of  exlialent 
canals.  Spicules  irregularly  scattered. 

Genus  PERICHARAX  Polejaeff  (1883). 

With  distinct  subdermal  cavities. 

Pericharax  carteri  var.  homoraphis,  Polejaeff. 

Pericharax  carteri  var.  homoraphis,  Polejaeff,  1883,  p.  6,  pi.  II,  fig.  5;  pi.  vii,  fig.  8. 

Station  6090,  seven  specimens;  station  ?,  two  specinlens. 

Sizes  range  from  a greatest  length  of  25  mm.  to  one  of  10  mm.  Variety  of  shape  exhibited  is 
interesting.  A tubular  or  vase-like  shape,  expanded  above,  tapering  below  into  peduncle-like  portion, 
and  with  a single  terminal  osculum,  is  represented.  The  vase  may  be  very  low  and  wide;  may  be 
especially  expanded  above,  and  furnished  with  two  oscula  at  the  upper  end;  or  the  body  may  be  of  a 
massive,  somewhat  flattened  character,  with  an  osculum  on  upper  surface  and  another  at  the  margin. 
In  a specimen  of  the  massive  shape  one  surface  is  convex,  the  other  concave,  with  the  appearance  of 
having  been  attached;  one  osculum  at  the  margin. 

Color. — Specimens  from  station  6090,  a fairly  dark  brown;  those  from  station  ?,  very  light  brown. 

Skeleton. — (1)  Regular  gastric  quadriradiate  spicules;  facial  rays  straight,  smooth,  sharp-pointed, 
about  150  /t  long;  apical  ray,  sharp-pointed,  straight  or  curved,  often  irregularly  bent,  sometimes 
rudimentary,  usually  200  to  250  p long.  (2)  Triradiate  spicules  of  parenchyma  differing  from  quadri- 
radiates  only  in  absence  of  fourth  ray.-  Among  them  are  scattered  very  large  (similar)  triradiates 
with  rays  sometimes  exceeding  1 mm.  in  length;  connected  with  smaller  triradiates  by  intermediate 
stages.  (3)  Dermal  and  subdermal  triradiate  spicules,  similar  to  the  smaller  triradiates  of  parenchyma 
(in  var.  heteroraphis  becoming  sagittal  and  irregular). 

Class  II.  NON-CALCAREA  Vosmaer. 

Subclass  I.  TRIAXONIA  F.  E.  Schulze. 

Order  HEXACTINEUIDA  0.  Schmidt. 

With  silicious  spicules  belonging  to  the  triaxial  type,  or  readily  derivable  from  it. 

Family  MtEANDROSPONGID  J Zittel. 

Dictyonine  hexactinellida  (i.  e. , having  the  large  parenchymal  hexacts  united  in  a firmly  connected 
framework) . Body  consists  of  a connected  system  of  labyrinthine  anastomosing  tubes,  between  which 
there  is  a connected  interstitial  system  of  intercanals. 

Genus  MARGARITELLA  0.  Schmidt  (1880). 

With  the  single  species. 

Margaritella  coeloptychioides  O.  Schmidt. 

Margaritella  coeloptychioides,  Schmidt,  1880,  ]>.  51,  pi.  vii,  fig.  7. 

Margaritella  coeloptychioides,  Schulze,  1887,  p.  351,  pi.  ci,  figs.  3-8. 

Station  6056,  nine  fragments,  all  flattened  pieces  about  10  mm.  thick,  the  largest  60  mm.  wide. 

Only  fragments  have  been  seen.  From  these  O.  Schmidt  inferred  that  the  body  has  a shallow 
cup-like  form.  The  intercanals  are  commonly  of  a cylindrical  shape,  but  externally  are  more  or  less 
united  so  as  to  give  rise  to  the  mieandri form  furrows  seen  on  outer  surface  of  the  sponge.  The  furrows 
or  separate  intercanals  are  covered  in  by  a delicate  dermal  membrane  perforated  by  pores  and 
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supported  by  a reticulum  composed  of  the  tangential  rays  of  dermal  pentacts.  The  projecting  rounded 
ridges  also  seen  on  outer  surface,  between  the  furrows,  are  perforated  by  numerous  small  apertures. 
On  the  inner  (gastral)  surface  of  the  sponge  are  the  mostly  separate,  rounded  or  elongate,  sometimes 
confluent,  apertures  of  the  efferent  canals,  which  extend  out  into  the  above-mentioned  ridges. 

Skeleton. — Meshes  of  dictyonal  framework  mostly  triangular;  beams  covered  with  fine  tubercles; 
nodes  not  thickened;  slender  tubercle-like  bosses  projecting  freely  on  the  bounding  surface.  Dermal 
membrane  contains  roughened  pentacts;  tangential  rays  usually  somewhat  dilated  at  the  end,  forming 
a supporting  mesh  work;  proximal  radial  ray  tapering,  often  no  longer,  or  even  shorter,  than  tangential 
rays,  in  other  cases  longer  (as  in  Schulze’s  diagnosis).  Very  similar  but  smaller  pentacts  are  arranged 
round  the  canals,  the  tangential  rays  lying  in  the  canal  wall,  radial  ray  extending  away  from  the  canal 
longer  than  the  others. 

In  the  parenchyma  are  found:  (1)  Oxyhexasters,  delicate,  variable  spicules;  terminals,  of  which 
there  may  be  two,  three,  or  four,  somewhat  undulating;  some  of  the  principal  rays  occasionally  undi- 
vided. (2)  Sphserohexasters  of  variable  size  and  with  a variable  number  of  terminal  rays. 

Subclass  II.  DEMOSPONGI^E  Sollas. 

Order  I.  TETRACTINELLIDA  Marshall. 

Some  or  all  of  the  scleres  are  tetraxons,  trisenes,  or  desmas. 

Suborder  CHORISTIDA  Sollas. 

Without  desmas.  Megascleres  not  articulated  to  form  a coherent  skeleton. 

Family  TETILLID/E  Sollas. 

Characteristic  megasclere  is  a.  protrisene.  Microscleres  when"  present  are  sigmaspires,  but  the 
sigmaspires  are  not  infrequently  absent. 

Genus  CHROTELLA  Sollas  (1886,  1888). 

Ectosome  is  a cortex,  excavated  by  subdermal  cavities,  and  furnished  with  tangentially  disposed 
spicules. 

Chrotella  minuta,  n.  sp. 

Station  6070,  one  specimen. 

Sponge  body  ovoidal,  colorless,  6 mm.  long  by  5 mm.  wide,  with  thickness  of  4 mm.,  somewhat 
flattened  on  what  is  probably  the  under  surface.  Surface  covered  with  small  conuli,  from  which 
radiating  bundles  of  long  and  diverging  spicules  project  to  a distance  of  800  to  1,600  p.  Cortex,  about 
500  j-i  thick  and  very  translucent,  is  occupied  by  a single  layer  of  rounded  subdermal  spaces,  about 
300  fi  deep,  lying  between  the  radiating  spicular  bundles.  Cortex  collenc.hymatous,  deepest  layer 
having  fibrous  appearance,  owing  to  fusiform  cells  running  tangentially.  No  oscula.  Pores,  few  in 
number,  open  into  subdermal  cavities. 

Skeleton. — Megascleres.  (1)  Oxea  fusiform,  smooth,  2 to  2.5  mm.  by  40  //;  ecactine  stouter  than 
esactine.  Spicule  confined  to  and  fairly  abundant  in  the  radial  bundles.  (2)  Protrisene;  rhabdome, 
2.2  mm.  by  24  //  above,  tapering  to  a very  slender  hair-like  termination  below;  cladi  200  //  by  25  ju 
at  the  base,  tapering  to  a point,  noticeably  incurved  at  apex;  sagitta  160  //  with  chord  240  )i ; confined 
to  and  most  abundant  spicule  in  the  radial  bundles.  (3)  Anatrisene;  rhabdome,  2 mm.  by  20  p just 
below  cladome,  then  narrowing  to  diameter  of  8 //,  which  is  preserved  close  to  the  fine  point;  cladi  60  ft 
in  length  with  chord  110  fi  and  sagitta  48  //,  to  120  p in  length  with  chord  220//  and  sagitta  70//; 
cladome  with  apical  prominence;  confined  to  and  much  the  least  abundant  smcule  in  the  radial  bundles. 
(4)  Scattered  irregularly  and  in  great  abundance  throughout  choanosome,  between  the  radial  bundles, 
are  small  smooth  isoactinate  oxeas  about  425  //  by  8 //.  Some  of  these  spicules  extend  out  into  the 
deepest  layer  of  the  cortex,  where  they  occupy  a tangential  or  oblique  position. 

Microscleres.  (5)  Sigmaspire  12  //  long;  abundant  in  dermal  membrane  and  throughout  cortex, 
especially  in  wall  of  subdermal  cavities;  common,  but  not  abundant  throughout  choanosome. 

The  specimen  is  possibly  merely  a young  form.  It  is  much  like  C.  simplex  Sollas  (Sollas  1888,  p. 
17,  pi.  ii,  figs.  1-4),  differing  chiefly  in  the  presence  of  the  abundant  small  oxeas  and  in  the  possession 
of  conuli.  Less  important  differences  concern  the  size  of  the  radial  spicules  and  the  degree  to  which 
they  protrude.  2d-F.  c.  B.  1900—25 
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Family  STELLETID£  Sollas. 

Megascleres  are  oxeas  and  orthotrisenes,  or  plagiotrisenes,  or  dichotrkenes,  frequently  with  ana- 
trisenes  in  addition.  Microscleres  include  euasters,  but  never  spirasters  nor  sterrasters. 

Genus  PILOCHROTA  Sollas  (1886,  1888). 

“Oscules  usually  distinct.  Pores  in  sieves  leading  into  radial  incurrent  canals,  which  are  not 
constricted  on  passing  through  the  fibrous  layer  of  the  cortex.  Ectosome  differentiated  to  form  a 
cortex,  which  usually  consists  of  a middle  collenchymatous  layer,  an  outer  thin  fibrous  layer,  and  an 
inner  thicker  fibrous  layer.”  There  is  but  one  form  of  aster,  and  this  is  a chiaster. 

Pilochrota  variabilis,  n.  sp. 

Station  6079,  two  specimens;  station  6090,  three  specimens;  station  ?,  ten  specimens. 

The  sponges  here  described  resemble  several  of  Sollas’s  species  (P.  hxckeli,  P.  pachydermala.  P. 
purpurea , P.  lendenfeldi),  but  the  limitations  laid  down  in  Sollas’s  descriptions  (1888)  make  it 
impossible  to  refer  my  specimens  to  any  of  these  species. 

Body  spheroidal,  often  flattened.  One  specimen  attached  by  its  under  surface  obliquely  to  coral; 
the  others  free,  many  with  foreign  particles  adhering  to  surface.  Younger  forms  occasionally  found 
with  short  (2  mm.  or  less  in  length)  slender  rhizoidson  undersurface;  such  rhizoids  being  prolongations 
of  soft  tissue  almost  without  megascleres.  Color  in  alcohol  whitish  or  purplish-brown.  The  larger 
specimens  measure  mostly  20  to  25  mm.  in  diameter;  the  smallest,  apparently  young  forms,  5 to  7 mm. 
in  diameter. 

In  several  of  the  larger  specimens  a single  large  osculum,  2 to  3 mm.  diameter,  is  present,  leading 
into  a deep  cloaca,  on  the  inner  wall  of  which  the  apertures  of  excurrent  canals  may  be  seen.  Such  an 
osculum  may  be  situated  in  center  of  upper  surface  or  nearer  one  side,  then  opening  obliquely.  In 
the  attached  specimen  one  such  osculum  is  present  on  the  side,  low  down,  below  the  margin,  while 
two  other  very  small  oscula,  appearing  as  apertures  in  smooth  membranous  areas,  are  similarly  situated. 
In  one  of  the  large  specimens  there  are  no  oscula,  but  several  smooth  membranous  areas  on  the  surface. 
In  another  of  the  larger  specimens  a single  small  osculum  is  present  in  the  center  of  a similar  smooth 
membranous  area.  Most  of  the  young  (small)  forms  are  without  oscula,  but  in  two  cases  a very  small 
osculum  is  situated  in  center  of  upper  surface.  All  oscula  are  surrounded  by  a smooth  membranous 
border,  narrow  in  the  case  of  the  larger  ones.  Appearances  indicate  that  oscula  may  be  opened  and 
closed. 

Pores  of  variable  size,  but  easily  distinguishable  with  lens,  lying  in  meshes  of  the  network  formed 
by  cladi  of  the  cortical  orthotrisenes.  Surface  as  seen  with  lens  may  be  practically  smooth  and 
obviously  porous,  or  punctate  with  minute  elevations.  Such  elevations  may  be  enlarged,  appearing  as 
areas  of  rounded  polygonal  shape,  with  pores  in  channels  between — this  appearance  more  obvious  to 
eye  than  when  sponge  is  examined  with  lens  or  objective,  since  the  elevated  areas  themselves  are 
porous. 

Cortex  in  the  larger  specimens  about  700  p,  in  the  younger  forms  only  500  p thick;  fibrous  with 
abundant  densely  granular  cells,  often  in  groups,  in  the  outer  half.  Numerous  subdermal  cavities  in 
the  deeper  portion  of  cortex  form  a conspicuous  layer.  These  are  connected  with  short,  wide  (some- 
times rounded)  canals,  which  pass  outward,  branching  near  surface  (often  bifurcating),  each  branch 
terminating  in  a pore. 

Skeleton. — Megascleres.  (1)  Orthotrisene;  rhabdome,  tapering  to  a fine  often  whiplash-like  end, 
1,350  to  1,700  p by  12  to  24  p ; cladi  100  to  250  p (increasing  with  length  of  rhabdome),  slightly  curved 
outward,  then  straightening  or  recurved  near  tip;  center  of  cladome  depressed.  (2)  Very  slender 
orthotriaenes  of  variable  size,  probably  young  stages  of  the  preceding,  the  cladi  directed  slightly 
forward  so  as  to  give  to  the  spicule  the  plagiotrisene  character;  rhabdome  tapering  to  fine  long  point. 
A common  size  has  a rhabdome  about  500  by  4 p,  cladi  20  to  24  p.  (3)  Anatrisene  with  depressed 
apex,  rhabdome  tapering  to  point,  1,530  to  2,210  p by  20  to  24  p;  cladi  stout,  tapering  to  sharp  point, 
with  length  44  to  84  /(,  and  sagitta  20  to  80  p,  the  sagitta  increasing  with  the  length  of  cladus,  as 
does  length  of  cladus  with  that  of  rhabdome.  Cladome  is  thus  comparatively  shallow  or  quite  deep. 
(4)  Oxea  smooth,  tapering  to  sharp  points,  1,020  to  1,600  p by  12  to  16  p,  with  much  smaller  forms 
of  same  spicule.  (5)  Ectosomal  oxeas  slightly  curved,  168  to  200  p by  6 to  8 p.  Such  spicules  occur 
scattered  very  sparsely  through  outer  part  of  cortex;  arranged  vertically  to  surface  and  slightly  project- 
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ing.  The  variations  (many  no  doubt  due  to  difference  in  the  stage  of  development)  in  the  size  and 
shape  of  the  megascleres,  above  indicated,  may  all  be  encountered  in  the  same  individual. 

In  the  center  of  the  sponge,  oxeas  (4)  are  the  only  megascleres.  Spicules  (1),  (2),  (3),  (4),  all 
radiate  outward  from  central  portion  as  far  as  the  cortex.  Just  within  cortex  the  cladi  of  the  ortho- 
trisenes may  be  arranged  in  conspicuous  concentric  layers,  the  larger  spicules  on  the  outside.  In  other 
specimens  this  concentric  arrangement  of  the  cladi  is  not  conspicuous,  the  orthotrisenes  of  this  region 
not  being  abundant,  and  nearly  all  comparatively  small.  From  the  interior  separate  spicules  or 
bundles,  containing  each  a few  diverging  spicules,  radiate  out  through  cortex  to  surface.  Such  spicules 
are  large  orthotrisenes  (1),  accompanied  by  anatrisenes  (3),  with  occasional  oxeas  (4).  Cladomes  of 
the  orthotrisenes  lie  just  beneath  the  surface.  Anatrisenes  are  frequently  found  projecting  from  surface. 

Microscleres.  (6)  Chiasters  with  a very  small  centrum  or  none,  the  rays  very  slender,  minutely 
roughened,  and  somewhat  tylote.  Choanosomal  chiasters  have  diameter  12  to  Id  ji  and  about  8 rays; 
somal,  diameter  10  to  12  jt  and  about  12  rays.  In  some  specimens  the  chiasters  are  rare  throughout 
the  sponge;  in  other  specimens  they  may  be  abundant  in  the  cortex  and  comparatively  rare  in  the 
interior. 

Pilochrota  fibrosa  ( 0.  Schmidt)  Sollas  var.  gdobulariformis,  n.  var. 

Ancorina  fibrosa,  Schmidt,  1870,  p.  67. 

Pilochrota  fibrosa,  Sollas,  1888,  p.  180. 

Station  6079,  one  specimen. 

Schmidt  (1.  c. ) gave  the  name  of  Ancorina  fibrosa  to  a sponge  of  irregular,  incrusting  habitus,  with 
a clearly  differentiated  cortex.  Schmidt  says  the  megascleres  are  similar  to  those  of  A.  simplimsima 
Schm.  In  this  latter  sponge  (Schmidt,  1868,  p.  18;  Taf.  in,  fig.  9;  Taf.  iv,  fig.  9)  are  found  oxeas, 
anatrisenes  (Anker  “mit  a b warts  gekehrten  Spitzen”),  and  plagiotrisenes.  Sollas  (1.  c.)  examined 
one  of  Schmidt’s  preparations  of  this  sponge  and  discovered  chiasters,  also  determining  size  of  oxea. 
He  does  not,  however,  in  his  diagnosis,  mention  the  anatrisenes. 

The  Porto  Rico  form,  although  differing  in  habitus  from  Schmidt’s  specimen,  agrees  with  it  in 
the  character  of  its  spicules,  and  must  therefore  be  identified  as  belonging  to  the  same  species.  The 
specimen  is  spheroidal,  35  mm.  in  diameter,  with  one  osculum,  4 mm.  in  diameter,  leading  into  a 
cloaca-like  cavity,  into  which  efferent  canals  open.  Surface  uneven  and  almost  completely  covered  with 
broken  pieces  of  shell.  Color,  reddish-brown. 

Skeleton. — Megascleres.  (1)  Oxea  1.43  mm.  by  0.027  mm.,  smooth,  tapering  to  points.  (2)  Pla- 
giotrisenes very  abundant;  rhabdome  about  1 mm.  long,  24  //  thick  above,  becoming  very  slender 
below,  tapering  to  fine  point;  cladi  80  /u  long,  nearly  straight,  tapering  gradually  to  a point.  Ana- 
trisene  not  abundant;  rhabdome  about  1.45  mm.  long,  16  ju  thick  above,  becoming  very  slender  below, 
tapering  to  fine  point;  cladi  52  ju  long,  sagitta  44  ju. 

Microscleres.  (4)  Chiasters  are  abundant  and  alike  in  ectosome  and  choanosome;  total  diameter 
12  ji)  no  differentiated  centrum;  rays  tylote,  6 to  12. 

Genus  TRIBRACHIUM  Weltner  (1882). 

Sponge  produced  into  a special  cloacal  tube,  the  megascleres  of  which  are  orthodisenes.  The 
characteristic  microsclere  is  a sanidaster. 

Tribrachium  schmidtii  Weltner. 

Tribrachium  schmidtii,  Weltner,  1882. 

Tribrachium  schmidtii,  Sollas,  1888,  p.  154,  pi.  xvn;  pi.  xli,  fig.  5. 

Station  6067,  four  specimens. 

Sponge  body  is  spheroidal,  5 to  8 mm.  diameter;  cloacal  tube  3 to  5 mm.  long.  The  Porto  Rico 
specimens  differ  from  the  type  as  described  by  Sollas  in  the  character  of  the  somal  trisenes.  These  in 
Sollas’ s description  are  orthotrisenes,  but  he  mentions  that  “sometimes  one  or  more  cladi  are  bifur- 
cate” (1.  c.,  p.  154) ; and  in  the  explanation  of  fig.  17,  pi.  xvn,  he  mentions  that  dichotruenes  occur  near 
the  base  of  the  cloacal  tube,  but  not  elsewhere.  In  the  Porto  Rico  specimens  the  somal  trisenes  are 
all  dichotrisenes,  but  in  view  of  the  agreement  in  other  respects  with  Sollas’s  description,  it  does  not 
seem  advisable  to  make  a new  species  on  this  evidently  variable  characteristic. 
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Skeleton. — Megascleres:  (1)  Oxeas  about  2.8  mm.  by  34  ju.  (2)  Somal  dichotrisenes:  Rhabdome 
about  2.5  mm.  by  68  M above.  Cladi  stout;  protocladus  about  150  ft  by  68//;  deuterocladus  about  170  // 
by  50  ju  at  base,  tapering  to  point;  deuterocladi  of  same  spicule  not  always  of  same  length.  Here  and 
there  are  found  dichot names  with  rhabdome  much  slenderer  than  in  the  type;  and  with  cladi  longer 
and  also  much  slenderer  than  in  the  type.  (3)  Cloacal  orthodisenes,  with  rhabdome  2 mm.  by  25  n 
above;  cladi  475  //  long.  No  anatrisenes  observed,  although  such  spicules  were  present  in  Sollas’s 
specimens. 

Microscleres:  (4)  Sanidasters  12  to  14  /<  long,  are  abundant  in  parenchyma  and  very  abundant  in 
dermal  membrane.  (5)  Sollas  says  “oxyasters  would  appear  to  be  characteristically  absent.”  He, 
however,  observed  a single  spicule.  In  the  Porto  Rico  specimens,  a few  minute  and  somewhat  irregular 
asters  having  a total  diameter  6 to  8 //,  with  a small  and  variable  number  of  slender  rays  (chiaster  type), 
are  present.  In  a small  percentage  of  the  sanidasters,  the  actines  become  fewer  in  number  and  longer, 
while  the  axis  decreases  in  length.  The  asters  just  mentioned  are,  I think,  to  be  regarded  as 
excessively  shortened  sanidasters. 

Family  GE0DIID7E  Gray. 

Megascleres  include  trisenes.  Characteristic  microsclere  is  a sterraster. 

Genus  CAMINUS  0.  Schmidt  (1862) 

Megascleres  are  orthotrisenes  and  rhabdi;  anatrisenes  and  protrisenes  absent.  Sterraster  is 
spherical,  and  the  somal  microsclere  a spherule.  Osculum  leads  into  a cloaca. 

Caminus  sphaeroconia  Sollas. 

Caminus  sphxroconia , Sollas,  1888,  p.  214,  pi.  xxvn. 

Station?,  one  specimen. 

Specimen  is  massive,  obconical,  80  mm.  high;  two  oscula  on  upper  surface. 

Skeleton. — Spicules  in  general  somewhat  smaller  than  in  Sollas’s  specimen  (from  Bahia).  Megas- 
cleres: (1)  Strongyle  about  450  to  500  //  by  12  //.  (2)  Orthotriaene;  rhabdome  240  //  by  8 //;  cladus 

about  148  //.  Microscleres:  (3)  Sterraster  about  44  diameter.  (4)  Spherule,  4 //  diameter. 

Order  2.  CARN0SA  Topsent. 

Sponges  without  megascleres.  Microscleres  present  or  absent;  when  present,  they  are  asters  or 
4-rayed  spicules. 

Suborder  0LIG0SILICINA  Vosmaer. 

Sponges  either  entirely  without  skeleton,  or  with  only  stellate  microscleres. 

Family  CH0NDR0SID£  F.  E.  Schulze. 

With  a fibrous  cortex.  Flagellated  chambers  opening  by  special  canaliculi  into  exhalent 
cavities.  Surface  slippery. 

Genus  CHONDRILLA  0.  Schmidt  (1862). 

Bulbous  or  incrusting  sponges  with  stellate  spicules  (spherasters  associated  in  some  species  with 
oxyasters).  , 

Chondrilla  nucula  O.  Schmidt. 

Chondrilla  nucula  O.  Schmidt,  1862,  p.  39,  pi.  in,  figs.  22,  22a. 

Chondrilla  nucula  F.  E.  Schulze,  1877,  p.  24,  Taf.  ix. 

Chondrilla  nucula  Lendenfeld,  1896,  p.  34,  Taf.  i,  vi,  vin,  ix. 

Station  6079,  two  specimens  incrusting  Pachychalina  amaranthus. 

Skeleton. — Spicules  are  spherasters,  especially  abundant  in  the  cortex  and  accompanying  the 
canals.  In  the  Porto  Rico  forms  (in  one  and  the  same  individual)  there  is  a considerable  variation  in 
the  details  of  shape,  as  well  as  in  the  size,  of  the  spicules.  Schmidt,  for  Mediterranean  forms,  puts  the 
total  diameter  at  27  //,  with  smaller  sizes.  Schulze  and  Lendenfeld,  for  Mediterranean  forms,  put 
the  diameter  respectively  at  10  to  20  m and  13  to  28  //.  In  the  Porto  Rico  specimens  the  cortical 
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spicules  vary  hut  little.  Total  diameter  from  ray  apex  to  ray  apex  is  28  jn  or  close  to  it,  with  a ray 
length  of  6 fi.  The  spicule  resembles  that  figured  by  Schmidt,  rather  than  the  other  extreme  present 
in  Schulze’s  specimens;  differing  from  the  latter  in  having  a longer,  sharper  ray,  outline  of  which  is 
not  convex,  but  is  either  straight  or  slightly  concave.  About  nine  rays  are  seen  round  the  edge  when 
the  equator  of  the  spicule  is  brought  into  focus. 

In  the  interior  of  the  sponge  the  spicules  vary  more.  Spherasters  similar  to  those  of  the  cortex 
are  abundant,  with  a ray  length  6 to  8 ju.  Smaller  sizes  of  same  spicule,  down  to  10  ju  diameter,  are 
present.  Forms  with  relatively  larger  body  and  shorter  rays  are  also  fairly  common.  In  these,  total 
diameter  of  which  is  12  to  20  //,  the  rays  are  mere  projections,  2 ju  and  less  in  length,  on  the  surface; 
outline  of  ray  straight  or  frequently  convex.  Such  spicules  resemble  those  described  by  Schulze. 
Intermediate  forms  between  the  two  extremes  are  fairly  common;  total  diameter,  28  to  32  ju;  ray 
length,  3 to  4 ju;  rays  with  straight  or  slightly  concave  outline. 

Order  3.  M0NAX0NIDA  Ridley  & Dendy. 

Silicious  sponges  in  which  the  megascleres  are  uniaxial. 

Suborder  I.  HADROMERINA  Topsent. 

Compact  sponges,  with  skeleton  radiately  arranged,  or  without  order,  rarely  forming  spiculo- 
fibers,  not  reticulated,  and  usually  without  spongin.  Megascleres,  monactinal  or  diactinal,  as  a rule  of 
a single  kind.  Microscleres,  when  present,  some  form  of  aster  or  mieroxea,  never  chela;  or  sigmata. 

Family  COPPATIIPTf  Topsent. 

Megascleres  diactinal.  Body  massive,  rarely  cyatliiform.  Microscleres  absent,  or  when  present 
euasters  with  which  streptasters  may  be  associated. 

Genus  COPPATIAS  Sollas  (1888). 

Megascleres  arranged  partly  in  radiating  fibers,  partly  scattered  loosely  in  the  choanosome;  in  the 
ectosome  they  lie  tangentially.  Microscleres  are  euasters. 

Coppatias  solidissima,  n.  sp. 

Station  6079,  two  specimens,  both  fragments. 

Both  fragments  elongated,  flattened  lobes,  about  20  mm.  thick  and  twice  as  wide,  each  prolonged 
above  into  a slender  digitate  solid  process,  rounded  at  the  end.  Total  length  of  longest  fragment  120 
mm.  Oscula,  few  in  number,  about  3 mm.  diameter,  all  on  one  side.  Consistency  firm  and  hard; 
surface  nearly  covered  with  incrustations.  Color:  Exterior,  dark  slate-brown,  with  tinge  of  purple; 
colorless  within. 

Subdermal  cavities  fairly  well  developed.  Granular  pigment  cells  (brown),  16  to  20  //  diameter, 
are  scattered  through  whole  body,  but  are  densely  crowded  in  dermal  membrane,  and  internal  to  it 
for  a varying  distance,  in  places  throughout  the  thickness  occupied  by  the  cortical  brushes  of  spicules. 
Pores,  about  40  //  diameter,  are  grouped,  four  or  live  together,  in  small  transparent  pore  areas,  separated 
by  heavily  pigmented  tissue.  The  arrangement  is  such  that  the  pigmented  tissue  forms  a network  of 
trabeculae.  (In  this  species,  as  elsewhere,  the  appearance  of  the  dermal  membrane  must  varv  from 
time  to  time. ) 

Skeleton.  — -Megascleres : (1)  Oxea,  smooth,  somewhat  curved,  1 mm.  by  28  //.  Smaller  sizes, 
doubtless  younger  stages  of  this,  the  chief,  spicule,  are  common.  These  large  oxeas  are  arranged:  a,  in 
radial  cortical  brushes;  b,  from  some  of  the  latter,  bundles  are  prolonged  into  the  interior;  c,  in 
numerous  longitudinal  main  bundles,  which  are  not  very  distinctly  marked  off  from  one  another,  the 
bundle  arrangement  most  distinct  in  transverse  section;  < /,  scattered  irregularly  through  the  sponge 
body.  The  oxea  is  occasionally  found  with  one  rounded  end  (strongyloxea).  It  is  noteworthy 
that  occasionally  a truene  spicule  is  found  properly  placed  among  the  cortical  oxeas.  In  looking 
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through  a number  of  preparations,  I have  seen  three  such  spicules.  Their  position  possibly  indicates 
that  they  are  not  foreign.  (2)  Small  smooth  oxeas  (microxeas  Sollas),  60  by  3 p,  are  abundant  in 
the  dermal  membrane,  where  they  are  arranged  tangentially;  also  scattered  sparsely  through  interior. 

Microscleres:  (3)  Minute  chiasters,  6 p diameter,  incrusting  the  dermal  membrane  in  great 
abundance.  Similar  but  somewhat  larger  chiasters,  8 to  10  p diameter,  are  sparsely  scattered  through 
interior. 

In  spiculation  this  species  closely  approaches  Cdppatias  (Stelletiriopsis)  purpureus  Carter  (Carter 
1886,  p.  459),  from  Port  Western,  South  Australia.  Carter’s  description  does  not  include  details  as  to 
distribution  of  spicules. 

Family  TETHYID/E  Topsent. 

Body  spheroidal  or  massive,  with  radiately  arranged  skeleton,  and  a more  or  less  differentiated 
ectosome.  When  microscleres  are  present,  the  chief  microsclere  is  some  form  of  euaster. 

Genus  TETHYA  Lamarck  (1815). 

Ectosome  differentiated  into  a well-developed  fibrous  cortex.  Megascleres  are  fusiform  strongy- 
loxeas.  Microscleres  are  euasters  of  two  kinds  (spherasters  and  chiasters). 

Tethya  seychellensis  (E.  P.  Wright)  Sollas. 

Alemo  seychellensis,  E.  P.  Wright,  1881,  p.  13,  pi.  i. 

Tethya  seychellensis,  Sollas,  1888,  p.  127,  pl.xiav,  figs.  1-6. 

Ensenada  Honda,  Culebra,  one  specimen. 

Sponge  more  or  less  spherical,  attached  or  free,  surface  conulose,  eonules  sometimes  appearing  as 
wide  polygonal  plates  with  denticulated  margins.  Oscules  one  or  more  in  number;  pores  in  sieves, 
situated  in  the  depressions  between  the  eonules,  leading  into  extensive  intercortical  cavities  (Sollas). 

Skeleton. — Megascleres.  (1)  Large  strongyloxeas,  1.2  to  1.5  mm.  long,  with  diameter  20  to  24  p. 
Similar  smaller  spicules  of  varying  size  down  to  300  by  4 p are  abundant. 

Microscleres.  (2)  Cortical  spheraster,  40  p diameter.  (3.)  Somal  chiaster,  8 to  10  p diameter. 
(4)  Choanosomal  aster,  with  a ray  length  20  to  28 p. 

Tethya  lyneurium  (Lin.)  Lajnarck. 

TWiya  lyncuri am,  Sollas,  1888,  p.  435,  pi.  xr.m,  figs.  15— IS;  pi.  xi.iy,  figs.  17-19. 

Playa  de  Ponce  light-house  reef,  three  specimens;  Ponce  reefs,  two  specimens. 

Body  spheroidal,  attached.  Diameter  of  specimens  15  to  22  mm.;  small  oscula  present  on  some, 
absent  on  others.  Buds  on  some  of  the  specimens.  Outer  n on-fibrous  part  of  cortex  800  p,  inner 
fibrous  part  650  p thick. 

Skeleton. — Megascleres.  (1)  Large  strongyloxeas,  1.2  mm.  by  20  p to  1.4  mm.  by  28  p;  oxeate 
end  rounded,  though  often  quite  small.  Essentially  similar  spicules  of  varying  size,  down  to  340  by 
4 p,  are  abundant  ; in  the  smaller  forms  the  oxeate  end  is  sharp-pointed. 

Microscleres.  (2)  Cortical  spheraster,  72  p diameter.  (3)  Somal  and  choanosomal  chiaster,  12  to 
16  p diameter. 

Genus  TUBERELLA  Keller  (1880). 

Without  a fibrous  cortex,  and  without  microscleres.  Chief  megascleres  are  fusiform  strongy- 
loxeas, with  small  strongyloxeas  at  the  periphery. 

Tuberella  aaptos  (O.  Schmidt)  Topsent. 

Ancorina  aaptos,  O.  Schmidt,  1864,  p.  33,  Taf.  iv,  fig.  11. 

Suberites  aaplus,  Lendenfeld,  1896,  p.  140,  Taf.  vn.xii. 

Tuberella  aaptos,  Topsent,  1900,  p.285,  pi.  vm. 

Mayaguez  Harbor,  one  specimen. 

Body  is  massive,  higher  than  broad,  60  by  35  mm.,  attached  below  to  coral;  subdivided  above 
into  two  short  lobes,  one  with  small  (nearly  closed?)  terminal  oseulum  opening  into  a short  axial 
cavity.  Surface  smooth  or  covered  with  short  papillfe.  Consistency  firm  and  fleshy.  Color:  Surface 
of  specimen  very  dirty;  clean  parts  light  brown.  In  a gross  section  peripheral  layer  is  slate  colored; 
interior  light. 
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Skeleton. — Strong  spiculo-fibers  about  0.5  mm.  thick  course,  at  oblique  angles  to  vertical  axis  of 
body,  through  interior;  breaking  up  5 mm.  or  thereabouts  from  surface  into  smaller  bundles,  which 
radiate  out  to  the  surface.  These  fibers  cross  frequently,  fusing  at  the  points  of  intersection,  and  thus 
give  rise  to  scattered,  sometimes  star-like,  centers,  from  which  the  fibers  seem  to  radiate.  The  outer 
smaller  radiating  bundles  frequently  (always?)  arise  from  peripherally  situated  nodal  points  of  this 
sort.  Abundant  scattered  spicules  lie  between  the  fibers  and  peripheral  bundles.  At  the  surface  are 
closely  set  diverging  bundles  of  small  strongyloxeas. 

Megascleres.  (1)  Chief  spicule  is  a smooth  fusiform  strongyloxea,  1.5  mm.  by  40  p or  thereabouts; 
strongylate  end  greatly  narrowed.  Smaller  stages  in  development  of  the  same  spicule  are  found. 
Occasionally  oxeate  end  is  rounded,  spicule  becoming  nearly  isoactinate.  (2)  Strongyloxeas  of  about 
same  size  as  (1),  not  fusiform;  with  basal  end  rounded  but  not  narrowed,  and  with  tapering  end  also 
rounded  at  apex;  not  common.  Both  (1)  and  (2)  make  up  the  fibers  and  peripheral  bundles,  and 
are  also  found  scattered.  (3)  Small  strongyloxeas,  frequently  about  300  by  7 n,  with  basal  end  rounded 
not  narrowed,  make  up  the  surface  brushes;  also  scattered  in  interior,  together  with  smaller  slenderer 
forms,  probably  stages  in  development  of  same  spicule. 

Suborder  II.  HAUCHONDRINA  Ridley  & Dendy. 

Typically  noncorticate;  skeleton  usually  reticulate;  megascleres  usually  either  oxeas  or  styles. 

Family  HOMORRHAPHID/E  Ridley  & Dendy. 

Megascleres  all  diaetinal,  either  oxeas  or  strongyles;  no  microscleres. 


Subfamily  RENIERIN^E  Ridley  & Dendy. 


The  spicules  may  be  united  together  by  a small  proportion  of  spongin,  but  are  never  completely 
enveloped  in  it. 


Genus  PETROSIA  Vosmaer  (1885). 


Sponge  usually  hard;  skeleton  more  or  less  confused;  spicules  oxeate  to  strongylate,  packed 
together  in  tracts. 


Petrosia  halichondrioides,  n.  sp. 


Station  6079,  one  specimen. 

Sponge  a cake-shaped  fragment,  about  50  mm.  diameter,  with  a thickness  of  15  mm. ; outer  surface 
convex  and  bearing  one  small  excentrically  placed  osculum  3 by  1.5  mm.  Surface  even  and  slightly 
pilose.  Consistency  very  dense  and  firm,  though  not  hard;  sponge  becoming  hard  and  brittle  on 
drying.  Color:  Exterior,  chocolate-brown;  interior,  somewhat  lighter. 

Canal  system  of  such  a character  that  the  sponge  body  is  divided  into  trabeculae  of  a more  or  less 
uniform  width  (commonly  about  60  p) , the  canals  between  being  as  wide  or  wider  than  the  trabeculae. 
In  the  superficial  region,  the  trabeculae  and  intervening  canals  in  some  places,  but  not  universally, 
run  more  or  less  vertically  to  the  surface;  in  the  interior,  they  pursue  a meandering  course.  Spicules 
in  the  trabeculae  form  tracts  (scarcely  bundles),  which  are  vaguely  defined,  because  the  spicules  are 
so  loosely  packed,  without  perceptible  spongin.  The  tracts  vary  in  thickness  and  distinctness,  the 
larger  ones  sometimes  running  more  or  less  vertically  to  the  surface,  again  pursuing  a tangential 
course.  Following  the  anastomoses  of  the  meandering  trabeculae,  the  tracts  of  spicules  form  a quite 
irregular  and  vaguely  defined  reticulum.  The  tracts  of  spicules  in  the  trabeculae  of  the  superficial 
region  pass,  often  very  obliquely,  into  vaguely  defined  brushes  of  spicules  which  project  radially  from 
the  surface. 

Dermal  membrane  indistinctly  differentiated  from  subjacent  tissue,  perforated  by  numerous, 
diffusely  scattered,  rounded  pores  about  40  /t  in  diameter.  The  spicules  lying  between  the  pores  give 
rise  to  a loose  reticulum.  These  spicules  are  merely  the  outermost  layer  of  the  main  skeleton. 

Spicules  are  slender  for  a Petrosia.  Oxea  160  p by  4 to  5 p,  smooth  and  slightly  curved;  very 
commonly  somewhat  irregularly  bent  in  the  middle,  or  sometimes  with  a slight  prominence  at  that 
point. 
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On  comparing  this  species  with  a more  typical  Petrosia,  such  as  P.  ( Schmidtia ) aulopora  Schmidt, 
we  find  that  the  regularity  of  arrangement  in  the  canal  system  and  skeleton  of  the  latter,  produced  by 
the  crossing  of  radial  and  tangential  canals  and  spicule  bundles,  is  absent  in  the  Porto  Rico  species. 
Again,  in  the  latter  the  spicules  are  much  less  closely  bound  together  to  form  bundles,  and  the  canals 
separating  the  trabecuke  are  not  so  wide.  Hence  P.  Iialich ondrioides  is  the  denser  of  the  two  species. 
The  loosely  arranged  spicules  of  the  Porto  Rico  species  suggest  a close  affinity  with  Halichondria. 
The  spicules  of  the  Porto  Rico  form  are  slenderer  than  in  P.  aulopora.  In  a specimen  of  the  latter 
species,  in  the  Museum  of  Comparative  Zoology,  the  oxea  measures  152  by  7 to  8 ft,  is  smooth,  sharp- 
pointed  (with  exceptions),  and  somewhat  curved  or  bent  at  the  middle. 

Genus  F0LI0LINA  0.  Schmidt  (1870). 

Sponge  a hollow  stem  with  horizontal,  lamellate  processes  embracing  the  stem.  Upper  end  closed. 
Oscula  absent.  Texture  loose,  spongy.  Spicules  rather  stout  oxeas,  which  form  polyserial  tracts  as 
well  as  a network.  Tracts  developed  especially  in  the  stem,  though  also  radiating  out.  into  the 
processes. 

Foliolina  peltata  O.  Schmidt. 


Foliolina  pcltata,  0.  Schmidt,  1870,  p.  42,  pi.  iv,  fig.  4. 

Station  6067,  seven  specimens. 

One  specimen  nearly  perfect , 120  mm.  long,  with  stem  diameter  of  6 mm.;  radial  length  of  lateral 
processes,  7 to  10  mm.  Processes,  of  which  there  are  six  in  this  specimen,  are  at  upper  end  of  stem; 
lower  end  broken  across,  open.  There  are  six  other  fragmentary  specimens,  in  three  of  which  the 
stem  divides  near  upper  end. 

The  lamellate  appendages  are  flattened  hollow  lobes  into  which  the  axial  cavity  of  stem  is 
prolonged.  Appendage  convex  above,  concave  below,  and  more  or  less  incised  round  the  margin. 
The  only  pores  visible  are  on  lower  surface  of  appendages. 

Skeleton.  — Oxea,  320  by  10  //,  somewhat  curved  or  bent  in  the  middle,  rounding  off  at  each  end 
to  a sharp  point.  Wall  of  the  stem,  which  is  firm  and  0.5  mm.  thick,  is  supported  by  a dense  renierine 
reticulum  strengthened  internally  by  polyserial  bundles,  which  cross  so  as  to  produce  a coarse  network ; 
superficially  armed  with  projecting  spicules.  Skeleton  of  lower  wall  of  appendage  consists  of  a reticu- 
lum strengthened  internally  by  radiating  bundles  of  spicules.  Upper  wall  supported  by  a reticulum, 
without  the  bundles;  outer  surface  armed  with  projecting  spicules.  Cavity  of  lobe  contains  a good 
deal  of  sand.  Soft  parts  of  this  interesting  sponge  have  been  almost  completely  macerated  out. 

Subfamily  CHALININH2  (CH  ALINE2E ) O.  Schmidt. 

Spongin  unites,  usually  envelops,  the  spicules  so  as  to  give  rise  to  a distinctly  fibrous  skeleton. 

Genus  PACHYCHALINA  0.  Schmidt  (1868). 


Not  tubular;  skeleton  composed  of  stout  fibers,  containing  numerous  spicules,  arranged  in  several 


rows. 


Pachychalina  mollis,  n.  sp. 


Station  6072,  ten  specimens;  station  6075,  one  specimen;  station  6079,  two  specimens. 

Sponge  body  branching  from  the  base.  Branches,  which  themselves  may  divide,  subcylindrical, 
long,  8 to  15  mm.  diameter.  Surface  nearly  smooth.  Consistency  compressible  and  elastic;  rigidity 
insufficient  (in  the  wet  specimen)  for  the  body  to  stand  erect;  body,  on  drying,  becoming  stiff  and 
capable  of  standing,  retaining  its  elasticity.  Oscula  2 to  3 mm.  diameter,  arranged  on  one  side  of  the 
branch  in  a not  strictly  uniserial  row,  commonly  10  to  15  mm.  apart.  Height  of  a specimen,  from  base 
to  tip  of  longest  branch,  400  mm.  Color,  grayish-brown,  but  with  abundant  traces  of  purplish-red, 
probably  the  natural  color. 

Skeleton. — Characteristic  spicule  is  an  oxea,  about  140  by  7 ft,  slightly  curved  and  terminating 
suddenly  in  points.  Oxea  occasionally  straight;  rarely  with  one  end  strongylate;  still  more  rarely, 
with  one  end  strongylate  and  the  other  tylote.  A slender  modification  (stage  in  the  growth?)  of 
the  characteristic  oxea,  present  in  some  abundance;  140  by  2 to  3 ft,  with  tapering  ends. 


SPONGES  COLLECTED  IN  PORTO  RICO. 


391 


Arrangement  of  spicules  in  body  complex  and  irregular.  Spiculo-fibers  fairly  abundant,  20  to  40  p 
diameter,  spicules  crowded.  Most  conspicuous  fibers  (primary)  extend  vertically  to  surface;  others 
cut  these  at  a varying  angle;  others  curve,  following  course  of  canals.  In  addition  the  parenchyma 
contains  spicules  in  part  scattered  without  order,  in  part  arranged  in  uniserial  or  slender  polyserial 
tracts.  Such  tracts,  together  with  the  scattered  spicules  and  spiculo-fibers,  give  rise  to  an  irregular 
mesh  work;  mesh  varying  greatly  in  shape,  frequently  with  diameter  equal  to  the  spicule  length. 
Spongin  pale,  not  forming  a distinguishable  sheath  over  larger  spiculo-fibers  (needs  to  be  demonstrated 
in  glycerin). 

In  the  dermal  membrane  similar  spiculo-fibers,  20  to  80  p diameter,  make  a close  mesh  work; 
meshes  rounded  and  commonly  150  to  250  p diameter. 

Species  closely  akin  to  P.  megalorrhaphis  R.  & D.  (Ridley  & Dendy,  1887,  p.  23;  pi.  v);  also  to 
P.  lobata,  var.  Ridley  (Ridley,  1884,  p.  404). 

Pachychalina  amaranthus  (Duchassaing  et  Michelotti). 


Phorbas  amaranthus,  Duchassaing  de  Fonbressin  et  Michelotti,  1864,  p.  92,  pi.  xxi. 

Pliorbas  amaranthus , Carter,  1882,  p.  287. 

Station  6079,  three  specimens. 

Sponge  more  or  less  cylindrical,  branching  from  an  attached,  sometimes  creeping,  base;  branches 
often  bent.  Diameter,  10  to  20  mm.;  length  of  longest  branch,  150  mm.  Color,  purplish  brown. 

Surface  covered  with  numerous  slender  conuli,  2 to  3 mm.  high,  projecting  outward  and  upward; 
conuli  in  lower  part  of  body  becoming  smaller,  less  abundant,  projecting  outward.  Dermal  membrane 
supported  by  a skeletal  reticulum  with  meshes  sufficiently  coarse  to  be  easily  seen  with  the  eye  when 
the  pores  are  open.  Dermal  membrane  overlies  abundant  subdermal  spaces  or  canals,  and  through  it 
the  sponge  tissue  separating  such  spaces  may  be  seen  as  a coarse  reticulum,  surface  of  the  sponge  thus 
acquiring  an  areolar  appearance.  This  areolar  appearance  may  be  absent  in  certain  parts  (is  absent 
over  nearly  whole  surface  in  one  specimen);  dermal  membrane  appearing  imperforate  to  the  eye,  and 
concealing  the  internal  arrangement  of  cavities  and  trabecuke.  Dermal  membrane  in  such  places  shows 
under  the  microscope  but  few  pores;  and  the  appearance  of  such  parts  is  therefore  probably  due  to 
closure  of  the  pores,  and  not  to  greater  age,  as  Carter  (1.  c. ) believed  was  the  case. 

Scattered  abundantly  over  the  surface  are  depressed,  more  or  less  circular,  areas,  about  2 mm. 
diameter,  each  consisting  of  a continuous  membrane  perforated  in  the  center  by  a small  aperture.  On 
or  in  the  membrane  are  scattered  sand  grains,  foraminifera,  broken  pieces  of  foreign  spicules,  together 
with  many  spicules,  most  of  which  are  foreign,  arranged  radially.  The  physiological  significance  of 
such  membranous  areas,  which  are  present  in  other  ehalinine  sponges,  demands  further  study.  Oscula, 
for  the  most  part  about  3 mm.  diameter,  are  abundant  over  the  upper  surface;  a few  present  on  that 
part  of  the  surface  which  looks  down.  Inner  mass  of  body  coarsely  porous;  in  section,  total  canal 
area  visible  to  eye  is  greater  than  the  sponge  tissue  seen.  Consistency  firm,  but  body  moderately 
compressible  and  elastic. 

Skeleton. — (1)  Characteristic  spicule  is  an  oxea,  200  to  220  p by  6 to  7 p,  slightly  curved  or 
somewhat  bent  in  the  middle,  and  gradually  pointed.  (2)  Much  slenderer,  rhaphid-like  oxeas  are 
abundant,  160  by  2 p,  or  somewhat  smaller;  slightly  curved,  occasionally  in  an  undulating  fashion, 
and  with  tapering  points.  Transitional  forms  between  (1)  and  (2)  are  found.  A modification  of  the 
characteristic  spicule  is  fairly  abundant,  in  which  one  end  is  strongylate. 

In  the  dermal  membrane  spiculo-fibers,  diameter  of  which  varies  greatly,  between  20  and  250  p, 
form  a coarse  reticulum;  meshes  commonly  200  to  500  p diameter,  irregular,  but  sometimes  rectangular. 
From  the  strands  of  this  reticulum  tufts  of  spicules  project  outward  at  short  intervals.  Such  tufts  are 
about  a spicule  in  length,  and  more  often  consist  of  a very  few,  about  3 to  6,  spicules;  sometimes 
stouter,  containing  a dozen  or  more  spicules.  In  the  interior  similar  spiculo-fibers  form  an  irregular 
reticulum,  meshes  varying  in  size  greatly.  Free  spicules  are  scattered  in  some  number  through  paren- 
chyma, and  a few  such  lie  in  the  dermal  membrane.  Spongin  very  pale  and  scanty,  not  forming  a 
distinct  sheath  for  the  spiculo-fiber,  although  a thin  film  probably  extends  over  surface  of  the  fiber. 
This  film,  in  a glycerin  mount,  is  obvious  in  places,  particularly  in  the  angles  between  bundles  and 
over  projecting  separate  spicules. 
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Pachychalina  rubens  (Pallas) 

Amphimcdon  arborescent* , Ducliassaing  de  Fonbressin  et  Michelotti,  1864,  p.  79,  pi.  xiv,  fig. 2. 

Chalina  rubens,  Carter,  1S82;  p.  276. 

Euchalinopsis  rubens,  Lendenfeld,  1887,  p.  744. 

Playa  de  Ponce  light-house  reef,  one  specimen;  station?,  one  specimen. 

Form  variable,  .but  often  “extended  into  long  processes  characterized  by  large  round  vents. 
Texture  firm,  resilient.  Color  dark  or  light  crimson-red”  (Carter).  Thickly  set,  rounded,  squarish, 
or  polygonal  subdermal  spaces,  which  are  continued  directly  into  canals,  give  the  surface  a porous 
appearance.  In  places,  particularly  at  the  upper  end  of  specimens,  these  spaces  have  the  linear 
arrangement  shown  by  Duchassaing  et  Michelotti  (1.  c.,  pi.  xiv,  fig.  2),  the  tissue  between  the  spaces 
corresponding  to  the  “nervures.”  Interior  excavated  by  large  cavities,  about  as  wide  as  the 
comparatively  solid  tissue  separating  them.  Margin  of  the  oscula  (“vents”)  not  usually  elevated  as 
in  Carter’s  specimens,  but  as  a rule  forming  a sharp  inwardly  projecting  edge. 

Skeleton. — The  oxeas  measure  commonly  about  160  by  4 )i.  In  the  spiculo-fibers  the  spicules  are 
not  arranged  very  compactly,  not  filling  the  fiber.  Main  fibers  (vertical  to  surface)  commonly  about 
100  t- 1 thick,  with  spicules  in  about  eight  rows;  connectives  60  //  and  less,  with  spicules  in  six  or 
fewer  rows.  Regularity  of  meshwork,  formed  by  main  and  connecting  fibers,  is  interfered  with  by 
numerous  spicules,  scattered  individually  or  in  slender,  loose  tracts  (in  both  cases  surrounded  by 
spongin),  which  irregularly  subdivide  the  mesh.  Spongin  of  spiculo-fiber  abundant,  though  pale. 
Skeletal  meshwork  close;  meshes  with  rounded  corners  (glycerin  preparation),  and  about  twice  width 
of  intervening  fibers.  Meshes  of  dermal  reticulum  squarish  or  polygonal,  about  170  //  diameter; 
dermal  fibers  lying  over  the  subdermal  spaces  slenderer  than  those  over  intervening  regions. 

Pachychalina  areolata,  n.  sp. 

Station  6088,  one  specimen. 

Species  evidently  very  close  to  P.  amarcinthus  D.  et  M.  A larger  number  of  specimens  may  show 
transitional  forms. 

Sponge  body  a flattened  mass  rising  up  into  lobes,  some  of  which  are  digitate,  others  compressed. 
Thickness  of  lobes,  and  likewise  of  connecting  basal  portion,  varies  from  10  to  20  mm.  Conuli  absent. 
Surface  smooth  and  coarsely  reticular:  studded  with  circular  membranous  areas,  1.2  mm.  in  diameter, 
perforated  in  the  center.  Oscula  3 to  5 mm.  diameter  abundant,  at  or  near  ends  of  lobes,  on  lateral 
surface  of  digitate  lobes,  on  edges  of  flattened  lobes.  Oscula  open  into  large  single  undivided  canals, 
which  in  many  cases  extend  for  some  distance  into  body  of  sponge,  which  is  nevertheless  not  tubular 
(siphonoehaline).  Consistency  firm,  but  compressible  and  elastic.  Alcoholic  specimen  colorless. 

Interior  extremely  porous,  as  in  Pachychalina  amaranthus.  Directly  beneath  dermal  membrane  is 
a single  and  fairly  regular  layer  of  rounded  subdermal  spaces,  about  1.2  mm.  in  diameter,  separated 
by  narrow -vertical  trabecuke  of  spiculo-fiber,  which  support  the  dermal  membrane.  Owing  to  the 
coarseness  of  dermal  reticulum,  these  trabecuke  may  be  seen  in  surface  view.  Pores  in  meshes  of 
dermal  reticulum  rounded,  50  to  350  ft  diameter;  absent  in  some  of  the  meshes. 

Skeleton. — Spicules.  Oxea  smooth,  slightly  curved,  tapering  to  sharp  points,  200  by  8 jt ; occasion- 
ally rounded  at  one  end.  Very  slender  rhaphid-like  oxeas,  160  by  2 //,  are  found;  transitional  forms 
between  these  and  the  typical  spicule  common. 

Spongin  of  spiculo-fiber  abundant,  containing  numerous  and  not  very  compactly  arranged  spicules. 
Fibers  in  general  coarse,  of  variable  diameter,  often  about  110  /q  though  varying  from  80  to  425  //. 
Except  in  the  peripheral  region  where  there  are  fibers  vertical  to  surface  with  some  transverse  connec- 
tives, fibers  form  an  irregular  and  coarse  network.  Abundant  free  spicules  scattered  through  the 
parenchyma. 

Supporting  reticulum  of  dermal  membrane  consists  of  spiculo-fibers,  like  those  of  interior,  of 
varying  thickness,  often  60  to  70/(,  forming  meshes  about  600 y in  diameter.  Meshes  sometimes  sub- 
divided by  one  or  two  slender,  often  uniserial  fibers.  Tufts  of  spicules  united  by  some  horny  matter 
and  usually  less  than  a single  spicule  in  length,  project  outwards  at  frequent  intervals  from  dermal 
reticulum.  The  perforated  circular  membranous  areas,  referred  to  above,  are  loaded  with  sand  grains 
and  spicules,  many  of  the  latter  being  foreign  fragments. 
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Pachychalina  aurantiaca  (Lendenfeld)  Dendy,  var.  dura,  n.  var. 

Cladoclialina  aurantiaca,  LendenfeLl,  1SS7,  p.7C8. 

Pachychalina  aurantiaca,  Dendy,  1894,  p.  241. 

Station  6079,  one  specimen. 

Body  digitate  and  branched.  Total  height,  90  mm.;  diameter,  8 to  15  mm.  Surface  smooth. 
Abundant  small  subdermal  cavities.  No  oscula.  Pores  where  open,  round  and  60  to  80  ft  diameter. 
Consistency  very  firm.  Color,  light  brown. 

Skeleton. — Spicules.  Oxea  160  to  200  by  4 ft,  smooth,  slightly  curved,  and  sharp-pointed.  Very 
slender  young  stages  of  same  spicule  common. 

Stout  longitudinal  spiculo-rtbers,  130  to  170  ft  thick,  lie  in  axis  of  body.  From  these  equally 
stout  branches  curve  outward,  dichotomizing  more  or  less  as  they  go,  toward  surface;  just  below  which 
they  expand,  breaking  up  into  radial  tufts.  The  tufts  are  connected  by  tangential  fibers,  which 
support  the  dermal  membrane.  Connectives  present  both  between  longitudinal  and  radial  main  fibers, 
transverse  or  oblique  polyserial  bauds  always  short,  slender  or  about  as  thick  as  main  fibers.  In 
places  proper  connectives  can  not  be  said  to  exist,  the  main  fibers  here  being  so  closely  approximated 
as  to  fuse.  The  connectives  for  the  most  part  are  placed  at  such  varying  levels  that  the  meshwork  is 
irregular.  In  places,  however,  they  form  continuous  lines,  which  may  be  approximately  straight  and 
parallel  to  surface;  or,  when  deeper  in  interior,  curvilinear  and  arching  from  surface  to  surface  across 
the  branch.  Meshes  very  coarse,  and  as  a rule  much  longer  than  wide.  Fibers  thickly  packed  with 
spicules;  spicules  also  strewn  in  great  abundance  between  the  fibers.  (Thick  slices  from  which 
parenchyma  has  been  removed  with  potash  particularly  useful  along  with  ordinary  sections.) 

Dermal  membrane  in  addition  to  the  radial  tufts  contains  abundant  tangentially  strewn  spicules, 
especially  noticeable  where  pores  are  closed.  The  tangential  fibers  above  alluded  to,  which  lie  directly 
beneath  and  support  the  membrane,  are  about  50  ft  thick,  and  of  same  character  as  fibers  of  interior; 
meshes  inclosed  by  them,  polygonal,  frequently  triangular,  and  about  170  ft  wide. 

Genus  SIPHONOCHALINA  0.  Schmidt  (1868). 

Tubular  forms;  tubes  smooth  both  inside  and  out,  each  with  a large  opening  at  the  summit. 

Siphonochalina  procumbens  (Carter)  Dendy. 

Patuloscula  procumbens  Carter,  1882,  p.  635. 

Siphonochalina  procumbens  Dendy,  1890,  p.  355. 

Siphonochalina  procumbens  Dendy,  1894,  p.  245. 

Station?,  one  specimen. 

Sponge  a repent,  compressed,  cylindrical  mass,  not  excavated  by  a continuous  cavity;  bearing  a 
number  of  short  vertical  inflated  oscular  tubes.  Specimen  macerated;  skeleton  light  amber  color. 

Skeleton. — Spicules  slightly  curved  oxeas,  about  75  by  4 ft.  “The  skeleton  is  a beautifully  sym- 
metrical, rectangularly  meshed  reticulation  of  stout,  horny  fiber,  rather  sparsely  cored  by  short, 
hastately-pointed  oxeas.  In  the  secondary  fibers  the  spicules  are  arranged  uniserially,  and  at  some 
distance  from  one  another;  but  in  the  primary  fibers  they  are  polysprially  arranged  and  form  a 
continuous  axial  core.  The  diameter  of  the  fibers  is  about  0.07  mm.,  there  being  little  difference 
between  the  primaries  and  secondaries  in  this  respect.  Toward  the  inner  surface  of  the  tube  wall  the 
network  becomes  irregular  and  very  wide-meshed.  The  dermal  skeleton  is  a polygonally  meshed 
reticulation  of  stout,  horny  fiber,  cored  by  sparse,  uniserially  arranged,  oxeate  spicules”  (Dendy). 

The  Porto  Rico  specimen  differs  from  the  descriptions  given  by  Carter  and  Dendy  only  in  the 
character  of  the  dermal  skeleton,  which  is  not  quite  smooth,  but  covered  with  villi.  The. villi  are 
short,  horny  processes,  including  each  a number  of  loosely  arranged  oxeas;  produced  by  the  extension 
of  the  main  and  secondary  radial  fibers.  Secondary  radial  fibers  are  those  intercalated  between  the 
main  fibers;  confined  to  the  peripheral  region.  Villi,  as  well  as  a special  network,  are  absent  over 
the  gastral  surface. 

Siphonochalina  procumbens  (Carter)  Dendy,  var.  infirma,  n.  var. 

Station  6079,  one  specimen. 

Sponge  body  divided  into  three  tubular,  probably  repent,  branches,  fused  with  one  another  in 
spots;  longest  tube  divided  terminally  into  three  short,  wide,  diverging  branches,  each  with  terminal 
osculum;  one  of  the  other  tubes  with  single  terminal  osculum;  remaining  tube  broken.  None  of  the 
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short  upright  oscular  tubes  characteristic  of  type  are  present.  Par.agastric  cavity  continuous  throughout 
sponge , and  about  15  mm.  diameter.  Tube  wall  thinner  than  in  type , only  2 to  3 mm.  thick.  Length  of 
longest  tube,  150  mm.  Color  dark  amber,  with  purplish  tint. 

Skeleton. — Fibers  of  the  general  skeleton  slenderer  than  in  type,  about  40  p diameter.  Dermal 
skeleton,  a network  of  slender  fibers,  commonly  about  8 p thick,  with  meshes  100  to  120  //  diameter. 
From  dermal  surface  small  horny  villi  project,  containing  a few,  sometimes  only  one,  spicule;  villi  not 
exclusively  situated  at  nodes  of  network,  viz,  not  all  peripheral  extensions  of  radial  fibers.  Gastral 
surface  also  provided  with  a special  skeletal  network  very  similar  to  that  of  dermal  surface;  villi  longer 
and  thicker  than  on  dermal  surface,  spicules  of  a villus  often  forming  a pretty  compact  bundle.  The 
origin  of  the  dermal  and  gastral  networks  can  readily  be  made  out  in  this  variety.  In  places  the  most 
superficial  meshes  of  the  general  skeleton  are  simply  subdivided  by  finer  fibers,  which  extend  between 
and  only  exceptionally  overlie  the  coarser  skeletal  fibers.  Elsewhere  the  system  of  fine  fibers  has 
reached  a further  stage  of  development  and  forms  a continuous  reticulum  overlying  the  skeletal  fibers. 

Siplionochalina  spiculosa  Dendy. 

SijriionoehaUna  spiculom  Dendy,  1890,  p.351,  pi.  i.viii,  figs. 2, '2ft:  pl.l.xn,  fig.3. 

Station  6079,  three  specimens,  fragmentary. 

The  habitus  of  these  fragments  is  interesting  when  compared  with  the  typical  Siplionochalina 
form  of  body.  One  specimen  is  100  mm.  long,  of  a cylindrical  or  in  places  flattened  cylindrical  shape; 
diameter  10  to  20  mm.,  except  in  the  middle  where  body  is  twice  as  thick;  broken  off  at  both  ends. 
On  this  specimen  are  five  of  the  large  pseudogastral  orifices,  which  in  Siplionochalina  are  typically 
found  at  the  ends  of  tubular  branches.  Here  all  five  are  lateral,  and  distributed  round  the  surface; 
two  are  flush  with  the  surface;  two  are  at  the  ends  of  very  short,  wide  elevations;  and  one  is  near, 
hut  not  at,  the  end  of  a somewhat  more  marked  elevation.  Another  specimen  consists  of  a cylindrical 
piece  60  by  20  mm.,  broken  off  at  both  ends,  and  bearing  a somewhat  slenderer  and  longer  branch,  also 
broken  at  the  end.  On  this  specimen  are  two  of  the  large  apertures,  both  strictly  lateral  (not  at  the 
summit  of  any  elevation  whatever). 

Pseudogaster  is  narrow,  somewhat  winding  in  its  course,  diameter  for  the  most  part  about  5 mm.; 
in  places  pseudogaster  so  narrowed  as  to  be  nearly  interrupted.  The  transition  in  habitus  and  with 
respect  to  the  pseudogastral  system  offered  by  these  specimens  to  the  Pachychalina  type  is  obvious. 
Should  the  pseudogaster  become  quite  discontinuous  and  the  orifices  strictly  lateral,  the  sponge  would 
have  assumed  the  character  of  a Pachychalina.  In  both  S.  intermedia  It.  & D.  and  S.  annulata  R.  & D. 
(Ridley  & Dendy,  1887,  pi.  vii),  it  may  be  noticed  that  some  of  the  orifices  are  not  at  the  ends  of 
tubular  branches,  but  at  the  summit  of  small  protuberances  on  the  side  of  a branch  or  main  axis. 

The  outer  surface  in  two  of  the  specimens,  where  intact,  is  marked  with  abundant  depressed 
membranous  areas,  more  or  less  circular,  perforated  in  the  center,  about  1 mm.  diameter.  Such  areas 
frequently  connected  together  so  as  to  form  grooves  or  channels  of  varying  length,  often  meandering. 
In  the  third  specimen,  surfaceshows  faintly  marked,  irregular  indentations,  but  the  membranous  areas 
are  absent.  The  membranous  areas  overlie  subdermal  spaces  of  corresponding  shape.  Color  of  intact 
surface  reddish  purple.  Consistency  firm,  hard;  body  incompressible. 

Skeleton. — Spicules.  Characteristic  oxea,  140  to  160  p by  4 to  6 p.  Very  slender  forms  of  the  same 
spicule,  often  about  120  by  2 p orsomewhat  smaller,  are  fairly  common;  transitional  forms  to  character- 
istic spicule  present.  A modification  of  characteristic  oxea,  with  one  end  strongylate,  occasionally 
found.  Spiculo-fibers stout,  containing  very  numerous  spicules,  with  but  little  spongin.  Primary  fibers 
about  60  p diameter,  and  somewhat  slenderer  secondary  fibers,  may  be  distinguished , mesh  work  more  or 
less  rectangular,  but  rather  irregular;  meshes  wide.  On  inner  surface  of  tube-wall  longitudinal  fibers 
distinguishable.  Spicules  also  scattered  freely  in  parenchyma.  “The  dermal  skeleton  on  the  outer 
surface  of  the  tubes  consists  of  a fairly  close,  polygonally  meshed  reticulation  of  stout  spieulo-fiber, 
containing  a very  large  proportion  of  spicules  and  but  little  spongin;  the  average  diameter  of  the  fibers 
is  about  0.03  mm.  The  ends  of  the  primary  fibers  of  the  main  skeleton  form  projecting  nodes  in  the 
dermal  network”  (Dendy). 

Genus  SPINOSELLA  Vosmaer  (1887). 

Tubular  forms;  inner  surface  of  tubes  smooth,  outer  covered  with  “spines,  warts,  or  prominent 
ridges”  (Dendy). 
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Spinosella  sororia  (Duchassaing  et  Miehelotti)  Dendy. 

Tuba  sororia , Duchassaing  de  Fonbressin  et  Miehelotti,  1864,  p.  46,  pi.  vm,  tig.  1. 

Siplionoclialina  papyracea,  0.  Schmidt,  1870,  p.  33. 

Spinosella  sororia,  Dendy,  1890,  p.  360. 

Station  6063,  one  specimen  (dried);  station  6079,  one  specimen. 

The  dried  specimen  consists  of  eight  tubes,  somewhat  fused,  radiating  from  the  base.  Other 
specimen  consists  of  three  tubes,  somewhat  fused,  radiating  in  one  plane,  in  a fan-like  fashion,  from 
base.  All  tubes  open  terminally  by  large  apertures.  Typical  tube  150  by  25  mm. 

Skeleton. — Spicules  are  slightly  curved  oxeas  75  to  90  p by  3 p.  Main  skeleton  consists  of  a 
polygonally  meshed  reticulation  of  stout  horny  fiber,  sparsely  cored  with  spicules,  which  are  much 
more  abundant  in  the  primary  than  in  the  secondary  fibers.  Dermal  skeleton,  a polygonal  reticula- 
tion of  slender  fibers,  8 to  24  p thick;  fibers  cored  by  uniserially  arranged  spicules;  mesh  work  close, 
side  of  mesh  about  equalling  length  of  spicule. 

Inner  surface  of  tubes  marked  with  longitudinal  veins,  in  which  the  skeletal  fibers  are  stouter 
and  make  a closer  reticulation  than  elsewhere;  veins  project  freely  round  margin  of  terminal  orifice. 
Inner  surface  also  provided  with  projecting  plumose  bundles  of  spicules.  Outer  surface  covered  with 
strong  spines,  which  project  upward  and  outward  from  above-mentioned  veins. 


Family  HETER0RRHAPHID.£  Ridley  & Dendy. 

Skeleton  reticulate,  never  plumose.  Megascleres  of  various  forms.  Microscleres  usually  present, 
but  never  chelae. 


Genus  OCEANAPIA  Norman  (1869). 


“Sponge  consisting  of  a central  body  with  closed  or  open  tubular  processes  (fistuke)  projecting 
from  it.  Megascleres  oxea  or  strongyla.  Microscleres  in  the  form  of  sigmata,  or  altogether  absent. 
Skeleton  usually  coarsely  spiculo-fibrous;  with  a bast-like  reticulation  beneath  the  dermal  mem- 
brane.” (Dendy.) 

Oceanapia  oleracea  (O.  Schmidt). 

Rhizoclialina  oleracea,  O.  Schmidt,  1870,  p.  35,  pi.  iv,  fig.  1. 

Station  6079,  one  specimen. 

Body  tuber-like,  with  tubular  processes  arising  from  both  upper  and  lower  surfaces.  In  Schmidt’s 
specimens  “the  flattened  upper  end  is  surrounded  by  tubes,  dividing  two  or  three  times,  and  ending 
in  numerous  vesicular  inflations  clustered  in  rows.”  In  the  Porto  Rico  specimen  the  upper  processes 
are  stout  and  stiff,  and  do  not  divide;  vesicular  inflations  elongate,  narrowing  toward  apex.  The 
lower  processes,  “roots,”  are  also  undivided,  long,  slender,  and  flaccid. 

Skeleton. — The  only  spicules  are  oxeas,  about  140  by  5 p,  with  variable  points;  points  often 
suddenly  sharpened,  end  of  spicule  becoming  concave;  or  end  may  taper  gradually,  without  terminal 
concavity;  or  end  may  rarely  be  rounded.  Spiculo-fiber  forms  a reticulum.  Spicules  very  abundant 
in  the  fiber,  also  scattered  in  meshes  of  reticulum. 


Genus  TEDANIA  Gray  (1867). 

“Megascleres  of  two  kinds:  (1)  Monaetinal;  smooth  styli  forming  the  main  skeleton;  (2)  Diactinal; 
tylota,  strongyla,  or  tornota,  typically  dermal.  Microscleres  always  present  in  the  form  of  hair-like 
rhaphides.”  (Dendy). 

Tedania  digitata  O.  Schmidt. 

Reniera  digitata,  O.  Schmidt,  1862,  p.  75,  pi.  vii,  fig.  11. 

Tedania,  O.  Schmidt,  1870,  p.  43. 

Tedania  nigrescens,  Vosmaer,  1887,  p.  338. 

Tedania  digitata,  Ridley  <&  Dendy,  1887,  p.  51,  plate  xi,  fig.  3. 

Tedania  digitata,  Dendy,  1887,  p.  158. 

Tedania  brueei,  H.V.  Wilson,  1894,  p.  320,  pis.  xix,  xx. 

Mayaguez  Harbor,  several  fragments. 

The  fragments,  which  seem  to  have  formed  a large  massive  sponge,  are  coarsely  porous,  tear  very 
easily,  and  are  of  a brown-yellow  color.  Preservation  very  imperfect. 
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Skeleton .- — Spicules:  (1)  Style  slightly  curved  and  smooth,  240  by  8 //,  the  chief  spicule.  (2)  Tylote 
220  by  4 p,  with  slightly  enlarged  heads,  which  are  minutely  spined,  sometimes  only  very  slightly 
so  spined  or  not  at  all.  (3)  The  rhaphides  are  oxeas  from  200  by  2 p down  through  successive  sizes 
to  spicules  only  40  p long.  The  large  forms,  about  200  p long,  are  the  more  common.  In  these  one 
end  is  often  less  slender  and  tapering  than  the  other,  and  a most  minute  roughening  of  the  surface 
can  be  made  out.  The  spicules  ai-e  scattered  irregularly  through  body,  though  there  are  ill-defined 
polyserial  tracts  (largely  made  up  of  styles),  some  of  which  extend  vertically  to  the  surface;  also 
brushes  of  tylotes  supporting  the  dermal  membrane.  Where  several  of  the  styles  intersect  they  are 
cemented  together  by  a small  amount  of  spongin,  and  thus  a vague,  and  quite  irregular  reticulum  is 
formed. 

Schmidt  (1870,  p.  43)  has  shown  how  extremely  variable  is  the  habitus  of  the  widely-spread 
sponges  possessing  the  spicules  mentioned  above,  and  declines  to  erect  new  species  for  the  West 
Indian  forms. 

Family  DESMACID0NID7E  Ridley  & Bendy. 


“Megasclera  of  various  forms,  usually  monactinal.  Microsclera  always  present  and  always  includ- 
ing chelae.” 


Subfamily  ECTYONIN®  R.  & D. 


“Skeleton  fiber  echinated  by  laterally  projecting  spicules.” 


Genus  MICROCIONA  Bowerbank  (Topsent  emend.  1894). 

Incrusting  sponges.  Skeleton  a basal  plate  bearing  short,  upright  plumose  columns.  Megascleres 
monactinal,  smooth  and  spined.  Microscleres:  isochelae,  often  accompanied  by  toxas,  sometimes  by 
sigmas. 

Microciona  spinosa,  n.  sp. 

Station  6079,  two  specimens. 

Sponge  is  a thin,  firm  incrustation  covering  a conglomerate  mass  of  branched  millepore  coral  and 
small  lamellibraneh  shells.  Total  size  of  mass  in  one  specimen  110  by  60  mm.,  in  other  80  by  50  mm. 
Incrustation  0.5  mm.  or  less  in  thickness,  and  closely  beset  with  spine-like  radiating  processes,  fre- 
quently divided  terminally,  1 to  2 mm.  high  and  about  600  ft  thick.  (Where  incrustation  is  apparently 
young  the  body  is  particularly  thin  and  the  radiating  processes  are  just  beginning  to  develop.)  From 
ends  and  sides  of  the  processes,  and  from  the  general  surface,  stout  styli  project  200  p or  more  beyond 
dermal  membrane.  The  styli,  which  are  the  echinating  spicules  of  the  horny  skeleton,  may  be  in  small 
tufts  or  distributed  singly.  Color  a dull  pink. 

Skeleton. — Horny  skeleton  consists  of  an  extremely  thin  basal  membrane,  bearing  stout  radiating 
columns,  latter  forming  the  support  of  the  spine-like  processes.  In  the  thicker  parts  of  the  incrusta- 
tion the  basal  membrane  may  develop  on  its  outer  surface  rather  vaguely  marked  ridge-like  thickenings, 
which  by  their  union  give  rise  to  a strengthening  network  of  tangential  bands,  thus  suggesting  on  a 
most  minute  scale  the  arrangement  of  the  trabeculae  in  the  honey-combed  species  of  Echinoclathria. 
(Ridley  & Dendy,  1887,  pi.  31.) 

Spicules. — Megascleres:  (I)  Stylus  smooth,  with  the  merest  trace  of  a constriction  just  below 
rounded  end,  tapering  to  sharp  point,  340  by  20  p,  with  smaller  sizes  present;  echinating  the  radiating 
columns,  issuing  for  the  most  part  in  tufts — especially  from  ends,  though  also  from  sides — of  columns; 
projecting,  also,  singly  or  in  small  tufts,  from  the  basal  membrane;  also  included  as  an  axial  string 
(though  in  places  absent)  in  radiating  columns;  included  much  less  abundantly  in  basal  membrane. 
(2)  Slender  subtylostylus,  smooth  and  tapering  to  point,  280  u by  3 p a common  size;  abundant  in 
parenchyma;  also  included,  but  not  abundantly,  in  the  several  parts  of  the  horny  skeleton,  especially 
in  basal  plate.  Microscleres:  (3)  Small  palmate  isochela;  12  to  14  p long,  very  abundant  throughout 
parenchyma.  (4)  Toxa  64  //  long,  smooth,  and  so  slender  as  to  be  inconspicuous  in  balsam  prepara- 
tions; fairly  numerous  in  parenchyma,  abundant  in  places.  (5)  Rhaphid  oxea  300  p long,  straight  or 
somewhat  curved;  sparsely  present  here  and  there  in  parenchyma.  These  spicules  are  probably 
elongated  toxas,  as  in  some  species  of  Clathria.  I have  not,  however,  seen  transitional  stages,  owing 
possibly  to  the  scant  numbers  of  this  spicule. 

A comparison  of  the  Porto  Rico  form  with  Microciona  prolifera  Yerrill  (Yerrill  & Smith,  1874, 
p.  741)  is  interesting.  The  latter  species  is  an  incrusting  form  on  shells  and  stones,  common  from 
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Cape  Cod  to  South  Carolina.  In  it  the  surface  exhibits  no  spinose  projections,  but  bears,  at  compara- 
tively great  intervals,  large  projecting  processes.  Beneath  the  comparatively  uniform  surface,  buried 
in  the  sponge  body,  are,  however,  small,  closely  set,  horny  columns,  projecting  upward  from  the 
basal  plate.  These  columns  may  anastomose,  the  radial  growth  which  leads  to  the  production  of 
the  columns  continuing  from  the  new  level  thus  formed.  Where  the  sponge  body  is  thin  and  the 
columns  are  free  from  one  another,  the  horny  skeleton  is  essentially  like  that  of  M.  spinosa,  except 
that  the  columns  are  closer  and  the  surface  is  not  molded  over  them,,  as  in  the  latter  form.  The 
megascleres  are  very  similar  in  the  two  species.  In  M.  prolifera  the  large  stylus  measures  about  250 
by  16  p;  and  the  head,  which  may  or  may  not  be  (in  same  specimen)  most  minutely  tuberculate,  is 
somewhat  more  marked  (tylostylote  condition)  than  in  M.  spinosa.  Isochelae  16  p long,  and  toxas  40 
p long,  are  present,  but  in  very  small  number.  The  data  given  relate  to  Beaufort  (North  Carolina) 
specimens  of  M.  prolifera.  The  indication  is  that  the  two  sets  of  forms  may  intergrade. 

Genus  CLATHRIA  0.  Schmidt  (1862). 

“Skeleton  a reticulation  of  fiber,  usually  with  much  spongin,  cored  by  smooth  styli  and  echinated 
by  spined  styli.  Typical  microscleres,  small  palmate  isochelae”  (Dendy).  In  addition  to  isochelae, 
toxas  may  be  present. 

Clathria  clathrata  (O.  Schmidt). 

Tenacia  clathrata , O.  Schmidt,  1870,  p.  56. 

Station  6079,  one  specimen. 

From  Schmidt’s  description,  the  following  is  drawn:  Sponge  body  consists  of  cylindrical  branches, 
which  may  anastomose  freely  or  may  be  widely  divergent.  Horny  skeleton  exceedingly  well 
developed.  Fibers  yellow,  echinated  abundantly  with  spined  styli;  including  long  styli,  more 
commonly  tylostyli,  and  many  spined  styli.  In  the  spined  stylus  the  shaft,  immediately  below 
spinose  head,  is  smooth;  rest  of  shaft  spinose;  the  sharp-pointed  end  again  smooth.  Chelae  something 
over  10  p long.  Very  slender  toxas  and  sigmas?  ( Spangen ) present.  Ends  of  the  horny  fibers  extend 
out  into  the  easily  separable  dermal  layer.  From  each  such  end  radiate  spicules,  not  united  by 
spongin,  in  a thick  bundle.  In  the  dermal  layer  are  numerous  brushes, 'spicules  in  a brush  radiating 
in  very  divergent  fashion.  Between  the  brushes  lie  the  same  spicules,  partly  in  tracts,  partly  scattered. 

In  the  Porto  Rico  specimen  the  body  is  divided  dichotomously  into  a few  slender  subcylindrical 
branches,  5 to  8 mm.  diameter.  Branches  widely  divergent  on  one  side  of  specimen,  on  other  conflu- 
ent, in  typical  Clathria  fashion.  Surface  smooth,  except  for  scattered,  mostly  small,  protuberances. 
No  oscula  visible.  Consistency  firm,  hard.  Color,  light  gray.  Total  height  of  specimen,  which  is 
not  entire,  150  mm. 

Skeleton. — Reticulum,  formed  by  the  stout,  horny  fiber,  is  dense  and  massive,  nearly  filling  the 
sponge  body,  but  stopping  short  of  the  surface.  From  it  extend  out,  vertically  to  surface,  closely  set, 
short,  strong,  horny  processes,  which  are  very  thickly  echinated  with  the  spined  styli. 

Spicules:  (1)  From  the  ends  of  the  processes,  comparatively  stout,  smooth  styli,  300  by  10  p or 
somewhat  smaller,  radiate;  mingled  with  these  may  be  equally  long  but  slenderer  subtylostyli  or 
styli.  (2)  Megascleres,  imbedded  in  horny  fibers  and  scattered  in  parenchyma,  are  chiefly  slender, 
smooth,  subtylostyli,  200  by  4 p to  350  by  6 p-,  with  some  strictly  stylote  forms.  (3)  Spined  stylus, 
echinating  and  included  in  horny  fiber,  50  to  60  p by  5 p.  (4)  Dermal  brushes  and  tracts  made  up  of 
smooth,  slender  subtylostyli,  100  by  2 p to  200  by  4 p.  Microscleres.  (5)  Isochelse  commonly  12  p 
long;  smaller  ones  present.  (6)  Toxas  about  60  p long,  together  with  elongated  toxas,  passing  by 
transitions  into  greatly  elongated  rhaphides,  all  together  forming  a loose  bundle.  No  sigmas  found. 

Clathria  jugosa,  n.  sp. 

San  Antonio  Bridge,  San  Juan,  one  specimen. 

I follow  Dendy  (1895,  p.  31)  in  merging  Rhaphidophlus  Ehlers  (1870)  in  Clathria.  If  Rhaplii- 
dojMus  were  to  be  retained,  the  species  here  described  would  fall  in  that  genus.  But  such  a form  as 
Clathria  clathrata  Schmidt  shows  how  impracticable  it  is  to  divide  forms  with,  from  those  without,  a 
dermal  crust. 

Sponge  body  laminate,  130  by  50  mm.  with  thickness  of  10  mm.  Lamina  bifurcates  at  one  end, 
plane  of  division  being  that  in  which  lamina  is  compressed;  both  surfaces  covered  with  conuli  about 
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2 min.  high.  Over  most  of  the  surface  the  conuli  are  arranged  very  distinctly  in  rows,  which  extend 
in  parallel  lines  across  the  lamina;  conuli  close  together,  so  that  the  rows  form  ridges,  intervening 
depressions  appearing  as  furrows  2 to  3 mm.  wide.  Over  a part  of  the  surface  the  conuli  are  irregularly 
distributed.  Dermal  membrane  distinct  and  tough.  No  pores  visible.  A few  small  apertures, 
presumably  oscula,  1 mm.  and  less  in  diameter,  perforate  the  dermal  membrane  at  the  bottom  of  the 
furrows.  Sponge  very  firm,  flexible,  and  elastic.  Color,  light  gray. 

Skeleton .• — Main  skeleton  consists  of  an  irregular  and  dense  reticulum  of  stout  spiculo-fiber,  pro- 
cesses from  which  extend  up  into  conuli.  Spiculo-fiber  very  variable  in  thickness,  largely  composed 
of  horny  matter,  cored  with  (1)  smooth  styli  250  to  300  /i  by  4 ft,  tapering  to  sharp  point,  sometimes 
slightly  bent.  (2)  Spined  styli,  60  by  6 ft,  echinating  the  fiber;  also  scattered  in  parenchyma.  The 
shaft  directly  beneath  spined  head  is  smooth;  rest  of  shaft  spinose,  terminating  in  smooth,  tapering, 
sharp-pointed  end  (like  corresponding  spicule  in  Clathria  clathrata  Schmidt).  (3)  Styli  similar  to  (1), 
but  somewhat  thicker  and  longer,  lie  freely  scattered  in  parenchyma.  (4)  Stouter  styli,  200  to  250  ft 
by  8 ft,  also  occur,  both  in  parenchyma  and  in  spiculo-fiber  as  well.  (5)  From  projecting  points  of 
the  skeletal  reticulum  multispicular  bands  of  slender  styli,  similar  to  (1),  radiate  out  toward  the 
surface,  expanding  and  becoming  continuous  with  the  dermal  brushes.  (6)  There  is  a dermal  crust, 
consisting  of  closely-set  brushes  of  diverging  styli  similar  to  (1);  pointed  ends  of  styli,  projecting  a 
considerable  distance  beyond  the  surface. 

Microscleres:  (7)  Isochelte  12  to  14  ft  long,  abundant.  (8)  Toxas  smooth,  abundant.  When 
small,  50  to  60  ft  long,  the  shape  is  typical,  although  the  curving  is  frequently  such  that  the  spicule 
does  not  all  lie  in  one  plane.  All  transitions  are  found  between  the  toxas  and  long,  hair-like  oxeate 
spicules,  up  to  300  ft  in  length,  which  may  be  nearly  straight  or  variously  curved.  Toxas  and  hair- 
like spicules  frequently  form  loose  bundles. 

Genus  AGELAS  Duchassaing  et  Michelotti  (1864). 

“Of  various  form;  with  well-developed,  horny  fiber  echinated  by  verticillately  spined  stylote 
spicules.  No  microsclera  and  no  other  megasclera”  (Ridley  & Dendy). 

Agelas  schmidtii,  n.  sp. 

Siphonochalinopsis  sp.,  O.  Schmidt,  1880,  p.  80. 

Station  6079,  one  specimen. 

Sponge  body  elongated,  tubular,  with  a few  short  branches.  Diameter  of  tube,  for  the  most  part, 
about  12  mm. ; thickness  of  tube  wall  about  2 mm.  Total  length  of  specimen  130  mm.  Surface  smooth 
and  finely  pilose.  Consistency  firm  and,  in  the  thinner  places,  parchment-like.  Color  yellowish-brown, 
with  a tinge  of  washed-out  red  here  and  there. 

Oscula,  1.5  to  2.5  mm.,  are  found  at  the  ends  of  branches;  also  scattered  over  surface  of  the  sponge 
body  in  general.  In  some  cases  osculum  appears  as  a perforation  of  a smooth,  depressed,  membranous 
area,  which  may  be  rounded  or  irregularly  elongate.  In  other  cases  osculum  is  not  surrounded  by  such 
a membranous  border.  Membranous  areas  of  this  sort,  which  are  not  perforated,  are  scattered  over 
the  general  surface.  It  seems  probable  that  oscula  may  appear  in  such  areas. 

Dermal  membrane  is  pierced  by  the  thickly  scattered,  radially  projecting  spicules,  which  echinate 
the  superficial  skeletal  fibers.  Membrane  also  thickly  incrusted  with  the  spores  and  hyphse  of  a 
fungus.  No  pores  visible  on  outer  surface  of  sponge.  Membrane  lining  the  tubular  cavity  exhibits 
scattered  pores  or  pore  areas;  pores  20  to  40  ft  diameter.  Flagellated  chambers,  16  ft  diameter. 

Skeleton. — Skeleton  consists  of  a reticulum  of  horny  fiber,  echinated  sparsely  in  the  interior, 
abundantly  at  the  surface,  with  verticillately  spined  stylotes.  Primary  fibers,  50  to  60  ft  thick,  about 
500  ft  apart;  extending  more  or  less  radially,  often  very  obliquely,  from  inner  to  outer  surface;  both 
echinated  and  cored  by  the  stylotes,  coring  spicules  abundant  ih  some  places,  scanty  in  others. 
Secondary  fibers,  30  to  40  ft,  echinated,  but  not  cored,  by  stylotes,  though  a spicule,  imbedded  longitudin- 
ally, may  here  and  there  be  found;  forming  with  one  another,  and  with  the  main  fibers,  irregularly 
arranged  rounded  polygonal  meshes  of  variable  diameter,  commonly  140  to  250  ft. 

The  stylote  spicule,  in  addition  to  echinating  and  coring  the  horny  fiber,  is  scattered  freely  in 
parenchyma.  Spicule  varies  a good  deal  in  size,  from  200  by  8 ft  to  90  by  4 ft ; base  usually  truncated, 
occasionally  pointed;  distal  end  tapering  to  sharp  point;  as  a rule  four  spines  in  each  whorl.  Spines 
are  relatively  longer,  and  the  whorls  more  conspicuous,  in  the  smaller  and  medium-sized  spicules  than 
in  the  largest. 
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Schmidt  (loc.  cit. ) divides  his  Chalinojisis  species  into  two  groups,  the  one  including  solid  forms 
( Pachy  clialinopsis) , the  other  tubular  forms  (Siphonochalin.opsis) . Of  the  latter  group  he  had  but  a 
single  specimen,  which  he  mentions  was  9 cm.  high,  with  a wall  3 mm.  thick,  and  with  spicules  like 
those  of  Clialinopsis  (Agelas) . Schmidt  thought  it  unnecessary  to  found  a species  name  on  such  slight 
material.  Schmidt’s  specimen  in  the  Museum  of  Comparative  Zoology  is  essentially  identical  with 
mine,  although  the  wall  is  thicker,  color  is  dark  brown,  and  the  whorls  of  spines  on  the  spicules  are 
somewhat  more  distinct,  the  number  in  a whorl  usually  exceeding  four  (6  to  8,  about). 

Carter  (1883,  p.  312)  makes  mention  of  a British  Museum  specimen  of  Agelas  ( Ectyori ) which 
consists  of  several  thick  (3y  in.  maximum),  hollow  cylinders.  It  seems  to  me  unnecessary  at  present 
to  separate  the  tubular  forms  of  Agelas  ( Clialinopsis)  from  the  solid  forms. 

Family  AXINELUD^E  Ridley  & Bendy. 

“Skeleton  typically non-reticulate,  consisting  of  ascending  axes  of  fibers  from  which  arise  subsidiary 
fibers  radiating  to  the  surface.  Fibers  typically  plumose.  Megasclera  chiefly  styli,  to  which  oxea  and 
(or)  strongyla  may  be  added.  Microsclera  rarely  present,  never  cliche.”  (R.  & D.) 

Genus  PHAKELLIA  Bowerbank  (1864). 

‘ ‘ Sponge  more  or  less  flabellate  or  cup-shaped.  Skeleton  often  more  or  less  reticulate.  Megasclera 
styli  and  often  oxea.  No  microsclera”  (R.  & D.).  Styli  may  be  represented  by  tylostyli. 


Phakellia  lobata,  n.  sp. 

Station  ?,  four  specimens. 

Sponge  body  usually  a flattened  vertical  lamina  5 to  7 mm.  thick;  wide  in  the  larger  specimens, 
narrow  and  even  club-shaped  in  the  smallest;  narrowing  below  to  an  irregular  and,  in  some  cases  at 
any  rate,  incrusting  base.  Lamina  in  its  upper  portion  is  split  into  lobes;  other  lobes  arise  through  the 
excessive  development  of  ridges  on  either  of  the  flattened  surfaces.  The  underlying  flabellate  char- 
acter is  thus  partially  disguised  by  a frutescent  appearance.  The  irregularity  in  the  general  shape  may 
be  further  increased  through  the  partial  coalescence  of  lobes,  and  through  the  curving  of  the  lamina 
bj-  which  local  concavities  may  be  produced. 

Surface  smooth  and  in  a drying  sponge  velvety  in  appearance,  owing  to  the  fine  projecting  spicules. 
Very  few  oscula  to  be  seen;  these  small,  1 to  2 mm.  diameter,  and  disposed  irregularly  over  one  of  the 
flattened  surfaces.  Pores  not  visible.  Dermal  membrane,  containing  the  cortical  brushes  of  spicules,  is 
thick  and  well  marked  off  from  the  internal  body.  Sponge  firm,  the  bundles  of  spiculo-fiber  having 
a cartilage-like  consistency.  Color,  grayish  brown,  the  inner  spiculo-fiber  much  darker.  Height  of 
largest  specimen  150  mm. 

Skeleton. — Internal  skeleton  made  up  of  coarse  bundles  which  radiate  upward  through  sponge 
body,  occupying  a large  part  of  the  interior.  These  are  composed  of  correspondingly  arranged,  vaguely 
defined  spiculo-fiber  (tracts  the  spicules  united  by  a small  amount  of  horny  matter)  and  scattered 
spicules,  the  whole  forming  a loose  reticulum.  From  this  internal  skeleton  bundles  pass  out  to  the 
surface,  where  they  meet  and  mingle  with  closely  set  cortical  brushes  of  small,  diverging  spicules. 
Latter  project  a short  distance  beyond  the  surface. 

Spicules.  (1)  Tylostyli,  composing  the  cortical  brushes,  200  to  300  p by  3 to  4 p,  with  conspicuous 
rounded  heads  which  frequently  are  pointed  or  slightly  knobbed  at  the  apex.  (2)  Similar  but  much 
larger  tylostyli,  commonly  650  to  850  n by  10  to  15  p,  although  forms  of  all  sizes  are  found,  grading 
down  to  the  small  ones  at  the  surface;  composing  the  bundles,  and  also  scattered  freely.  In  the  large 
tylostyli  the  head,  which  frequently  exhibits  a low,  knob-like  elevation  at  the  apex,  is  not  so  con- 
spicuously developed  as  in  the  smaller  forms.  The  tylostylote  character  of  the  spicules  is  a marked 
feature  of  the  species. 

In  its  external  appearance  this  species  resembles  the  frutescent  ( staudenartig ) forms  mentioned 
but  not  specifically  described  by  O.  Schmidt  (1880,  p.  81).  It  is  evidently  closely  related  to  P. 
flabelkda  R.  & D.  (1887,  p.  171);  name  of  this  species  now  changed  to  P.  jacksoniana  Dendy  (1896, 
p.  236) . The  brushes  of  surface  spicules  are  not  developed  round  an  axial  larger  spicule,  as  in  the 
latter  species.  2d_F  c.  B.  1900-26 
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Genus  AXINELLA  0.  Schmidt  (1862). 

“Sponge  typically  ramose,  but  may  be  massive.  Skeleton  fiber  plumose.  Megasclera  stylote 
and  sometimes  oxeate.  No  microsclera.”  ( It.  & D.) 

Axinella  reticulata  Ridley  & Dendy. 

Axinella  reticulata  Ridley  & Dendy,  1887,  p.  184,  pi.  xxxvn,  figs.  4, 4a. 

Station  3079,  one  specimen. 

Specimen  consists  of  a cylindrical,  upright  lobe,  80  mm.  by  20  mm.,  rising  from  an  enlarged  and 
broken  basal  part.  Dermal  membrane  minutely  reticulate,  containing  a few  scattered  spicules,  and  the 
brushdike  ends  of  the  radial  fibers.  Reticulation  of  dermal  membrane  (best  seen  with  lens,  surface 
under  fluid)  not  due  to  skeleton,  but  to  thickenings  of  dermal  membrane  itself.  Rather  numerous 
oscula,  2 to  3 mm.  diameter,  distributed  over  surface,  not  as  in  type  at  summits  of  oscular  tubes. 
Surface  beset  with  numerous  small  conuli.  Consistency  firm,  sponge  almost  incompressible.  Color, 
salmon-pink  (type,  pale  yellow). 

Skeleton. — “There  is  an  extremely  irregular  reticulation  of  scattered  spicules,  among  which  one  can 
distinguish  rather  loose  plumose  fibers  running  more  or  less  vertically  towards  the  surface”  (R.  & D. ). 
In  the  Porto  Rico  specimen  there  are  longitudinal  fibers,  from  which  radial  fibers  curve  outward 
toward  surface.  Fibers  are  loose,  but  coarse  and  distinct,  except  in  regions  where  the  scattered  spicules 
are  crowded.  Spicules  in  the  fibers  very  abundant. 

Spicules.  (1)  Chief  spicule  is  a stout,  smooth,  slightly  curved  style,  340  by  16  ft  (type,  450  by 
20  ft),  usually  with  a bend  toward  the  base.  (2)  Smooth,  slightly  curved  oxeas,  of  about  same  size  as 
the  styles,  are  infrequently  met  with. 

Genus  THRINACOPHORA  Ridley  (1885). 

“Sponge  ramose,  with  a dense  central  axis  of  spiculo-fiber;  megasclera  styli  and  (or)  oxea,  and 
(in  some  species)  cladostrongyla.  Microsclera  present  in  the  form  of  trichodragmata.”  (R.  & D.) 

Thrinacophora  spinosa,  n.  sp. 

Station  6072,  three  specimens. 

Sponge  body  cylindrical,  erect,  and  branching  from  the  base.  Branches  lateral,  but  all  more  or 
less  parallel;  tapering  gradually  toward  the  end;  after  forming,  may  again  fuse  with  one  another. 
Surface  covered  with  closely  set,  stiff,  conuli,  2 to  3 mm.  long,  and  about  2 to  3 mm.  apart;  each  taper- 
ing distally  to  a point;  and  all  pointing  outward  and  more  or  less  upward.  A few  divergent  spicules 
(spicule  1),  about  equal  in  size,  in  number  up  to  5 or  6,  protrude  from  apex  of  each  conulus.  Oscula, 
2 mm.  and  less  in  diameter,  are  scattered,  not  abundantly,  over  surface  of  branches.  Common 
diameter,  excluding  conuli,  about  7 mm;  height  of  largest  specimen  220  mm.  Color,  brown. 
Between  axial  core  and  dermal  membrane  are  fairly  numerous  subdermal  spaces  and  canals. 

Skeleton. — Skeleton  of  axial  core  consists  of  compact  mass  of  spiculo-fiber;  from  which  bundles 
radiate  obliquely  upward  and  outward  into  the  superficial  conuli,  as  may  best  be  seen  in  a macerated 
sponge.  Spiculo-fiber  consists  of  abundant  spongin,  in  which  some  of  the  spicules  are  completely 
imbedded,  while  most  are  only  partially  imbedded.  Spiculo-fiber  of  axial  core  forms  a network; 
meshes  more  or  less  rounded  in  transverse  section,  elongated  in  longitudinal  section. 

Characteristic  spicules  of  the  spiculo-fiber  are  (1)  style,  about  1,100  by  10  to  12  ft,  smooth  and 
evenly  rounded  at  the  base,  tapering  to  a point,  slightly  curved.  (2)  Oxea,  about  250  by  8 //, 
smooth,  tapering  to  not  very  sharp  points,  slightly  curved  or  bent  at  the  middle.  Smaller  forms  of 
these  two  spicules  are  fairly  common,  style  measuring  often  only  800  by  8 ft,  oxea  200  by  6 A less 
characteristic  spicule  is  (3)  style,  very  slender  and  of  very  variable  length;  often  800  to  1,100  ft  by 
5 /t ; much  smaller  forms,  down  to  400 n by  3 to  5 ft,  also  common;  frequently  somewhat  curved  in  an 
undulating  fashion. 

Microsclera.  In  the  dermal  membrane  (4)  trichodragmata  are  abundant;  bundles  measuring 
about  120  ft  by  8 to  12  ft.  I have  not  been  able  to  find  them  in  the  interior  of  the  sponge,  but  this 
part  of  body  is  badly  macerated, 
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Order  4.  KERATOSA  Grant. 

Sponges  in  which  the  skeleton  is  composed  of  horny  fibers  without  proper  spicules. 

Family  SPONGIDiC  iPolejaeff. 

Skeleton  consists  of  reticulating  fibers  with  very  slender  axial  core.  Flagellated  chambers  small, 
opening  by  special  canaliculi  into  exhalent  cavities. 

Genus  CHALINOPSILLA  Lendenfeld  (1889). 

Branching,  generally  digitate  Spongidx,  with  smooth  surface  and  reticulate  dermal  skeleton. 
Connecting  fibers  generally  unbranched,  forming  with  the  simple  main  fibers  a network  with  square 
meshes  0.2  to  1 mm.  wide.  Imitating  Chalinids. 

Chalinopsilla  pilosa,  n.  sp. 

Station  6080,  one  specimen. 

Sponge  body  solid,  consisting  of  two  diverging  somewhat  flattened  cylindrical  processes  united  at 
the  base.  One  process  has  a length  of  100  mm.,  the  other  of  about  30  mm.;  diameter  varying  from  8 
to  17  mm.  Both  processes  have  rounded  ends.  Color  a dull  purple,  pinkish  inside. 

Surface  with  minute  conuli,  which  may  be  rather  vaguely  arranged  to  form  ridges.  Main  skeletal 
fibers  protrude  slightly,  giving  surface  a pilose  character.  Pores  thickly  scattered,  leading  into  small 
rounded  subdermal  cavities.  Small  oscula,  1 to  2 mm.  diameter,  are  found  on  the  sides  and  at  the  ends 
of  the  digitate  processes.  Several  of  the  more  conspicuous  lead  into  longitudinal  efferent  canals,  which 
for  some  distance  coufse  along  the  sides  of  the  digitate  processes,  separated  from  the  exterior  only  by 
the  dermal  membrane;  latter  sunken  so  that  the  position  of  the  canal  is  indicated  by  a superficial 
groove. 

Skeleton. — Longitudinal  fibers  lie  in  the  axis,  sending  off  radial  branches,  which  pass  upward  and 
outward  toward  the  surface.  The  axial  main  fibers  are  about  400  u apart,  somewhat  closer  together 
than  the  radial  main  fibers,  the  interval  between  which  is  about  550  p.  Axial  and  radial  fibers  are 
alike,  about  40  n thick,  with  a granular  core  about  one-third  the  thickness  of  fiber,  containing  spicule 
fragments  very  sparsely  imbedded.  Connecting  fibers  about  24  p thick,  without  inclusions,  meeting 
main  fibers  with  an  expanded  base,  which  is  frequently  perforated.  When  the  perforation  is  large  the 
fiber  appears  to  arise  by  two  roots.  In  most  connecting  fibers  in  a glycerin  preparation  a very  thin 
axial  granular  core  may  be  indistinctly  made  out  (doubtless  universally  present).  Spongin  in  both  main 
and  connecting  fibers  faintly  stratified.  Connecting  fibers  may  be  quite  simple,  stretching  from  main 
fiber  to  main  fiber,  thus  giving  rise  to  large  rectangular  meshes.  Such  meshes  may  be  subdivided  by 
the  intercalation  between  two  of  the  main  radial  fibers  of  one  or  two  comparatively  short  radial  fibers, 
the  resulting  meshes  being  still  rectangular.  Or  the  connecting  fibers  are  frequently  somewhat  bent 
and  branched,  so  as  to  give  rise  to  irregularly  polygonal  meshes,  commonly  with  a diameter  one-half 
or  one-third  the  interval  between  the  main  fibers. 

The  radial  fibers,  as  already  mentioned,  protrude  some  little  distance  beyond  the  surface.  The 
most  superficial  connectives  lie  in  the  dermal  membrane,  and  thus  form  a dermal  reticulum.  The 
closeness  of  the  meshwork  varies  greatly.  In  places  the  meshes  are  200  to  250  )i  in  diameter,  while 
elsewhere  the  diameter  may  be  three  times  as  great.  Fibers  of  the  dermal  reticulum  are  alike  and 
somewhat  slenderer  than  the  average  skeletal  fiber,  about  20  p in  diameter. 

The  species  resembles  C.  dicholoma  (Lendenfeld,  1889,  p.  142,  pi.  2,  fig.  4;  pi.  3,  figs.  3,  11)  perhaps 
more  closely  than  it  does  the  other  species  of  the  genus.  It  differs  from  C.  dichotoma  mainly  in  the 
character  of  the  surface,  in  the  frequent  irregularity  of  the  skeletal  meshwork,  in  the  variable  character 
of  the  dermal  reticulum,  in  the  greater  slenderness  of  the  fibers  in  general,  and  in  the  exceeding  scarcity 
of  foreign  inclusions. 

Genus  ETJSPONGIA  Broun  (1859). 

Skeletal  network  pretty  evenly  developed  throughout  the,  in  general,  massive  body;  fibers  slender 
and  meshes  very  small.  Simple  main  fibers  usually  with  inclusions,  and  finer  connecting  fibers  without 
inclusions  easily  distinguishable,  the  latter  branching  and  continually  anastomosing. 
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Euspong-ia  officinalis  (Linnaeus)  var.  rotunda  Lendenfeld. 

Euspongia  officinalis  var.  rotunda , Lendenfeld,  1889,  p.  269. 

Ensenada  Honda,  Culebra,  two  small,  flattened,  massive  specimens;  station  (?) , one  somewhat 
larger,  elongated,  massive  specimen  80  mm.  high,  waterworn.  Upper  surface  covered  with  minute 
sharp-pointed  conuli,  which  disappear  on  the  sides  as  the  edge  of  attached  under  surface  is  reached. 
Color  of  upper  surface  blackish,  fading  away  on  the  sides  into  livid. 

Skeleton. — Main  fibers  have  a diameter  commonly  between  40  and  60  /<,  occasionally  widening  in 
spots;  about  800  ju  apart;  abundantly  cored  with  spicule  fragments,  rarely  with  sand  grains.  Secondary 
fibers  measure,  for  the  most  part  about  20  p diameter.  Mesh  is  polygonal,  frequently  five-sided,  with 
both  rounded  and  angular  corners,  diameter  commonly  in  neighborhood  of  200  ju,  but  varying 
considerably. 

The  distinctive  features  of  the  numerous  varieties  of  the  “bath  sponge”  are  of  such  a vague 
intangible  character,  that  I refer  the  Porto  Rico  specimens  to  a particular  variety  with  considerable 
hesitation. 

Genus  HIPPOSPONGIA  F.  E.  Schulze  (1879). 

Sponges  with  fine  skeletal  fibers,  forming  a network  with  comparatively  small  meshes,  0.1  to 
0.5  mm.;  in  the  network  thicker  main  fibers  may  or  may  not  be  distinguishable.  Body  permeated  by 
a system  of  large  canals  (vestibular  spaces),  the  intervening  sponge  tissue  appearing  as  septa  between 
the  canals. 

Hippospongia  intestinalis  (Lamarck)  Ridley. 

Spongiaintestinalis , Lamarck,  1813,  p.434. 

Spongdia  velata,  Hyatt,  1877,  p.  534,  pi.  xvii,  fig.  8. 

Hippospongia  intestinalis,  var.  Ridley,  1884,  p.  590,  pi.  mi,  fig.  D. 

Station  6079,  five  specimens. 

Ridley  (1.  c. ) says:  “The  tortuous  perforated  tubes  are  sometimes  single,  but  sometimes  form 
confused  reticulate  masses;  * * * their  diameter  varies  from  about  5 to  20  mm.”  The  Porto  Rico 
forms  differ  from  Ridley’s  and  Lamarck’s  in  the  great  scantiness  of  main  sand-cored  fibers.  As  to 
the  relationship  between  my  specimens  and  the  skeletons  described  by  Carter  (1881,  p.  366),  under  the 
name  of  Ilircinia  clathrata,  1 am  unable  to  reach  an  opinion.  Ridley  regards  Carter’s  species  as  a 
variety  of  Hippospongia  intestinalis. 

Sponge  body  in  four  specimens  divided  into  two  or  three  elongate  lobes,  extending  out  from  the 
central  body,  which  is  insignificant,  appearing  merely  as  a fusion  of  the  lobes.  Lobes  which  may 
branch  are  in  general  free  from  the  substratum,  mostly  subrepent,  though  in  some  cases  ascending; 
irregularly  cylindrical,  rounded  at  the  end,  with  length  of  about  30  to  50  mm.,  and  diameter  of  about 
20  to  30  mm.  Lobes  may  be  incrusting,  in  which  case  they  become  flattened,  attached  surface  taking 
shape  of  substratum.  The  fifth  specimen  has  a slender,  somewhat  tortuous,  subcylindrical  body, 
30  mm.  long  by  8 mm.  wide,  attached  by  entire  under  surface  to  a Ilircinia  variabilis. 

Surface,  which  is  much  incrusted,  especially  with  polyzoa,  is  for  the  most  part  smooth,  though 
areas  of  very  small  sharp  conuli  are  found  here  and  there.  Color  of  surface  varies  from  nearly  black 
to  livid  purple;  light-brown  inside. 

Large  vestibular  spaces  having  the  shape  of  irregularly  cylindrical  canals,  5 to  10  mm.  diameter, 
extend  longitudinally  through  the  lobes  and  excavate  the  central  body.  Diameter  of  the  spaces  as  a 
rule  considerably  exceeds  the  thickness  of  the  sponge  tissue  lying  between  them.  Spaces  separated 
from  the  exterior  by  the  dermal  membrane  alone,  or  by  only  a thin  sheet  of  sponge  tissue;  connecting 
with  exterior  by  numerous  rounded  or  elongate  apertures,  2 to  5 mm.  diameter,  which  are  apt  to  form 
groups.  Such  apertures  (pseudoscula)  are  present  both  at  the  ends  and  over  the  surface  of  the  lobes, 
being  mere  perforations  of  the  dermal  membrane,  which  in  immediate  neighborhood  of  aperture,  or 
group  of  apertures,  forms  an  especially  smooth  area,  usually,  but  not  always,  depressed  below  the 
general  surface.  Such  areas  are  sometimes  seen  unperforated. 

The  lining  of  the  vestibular  spaces  is  smooth  only  where  the  wall  consists  of  thin  membrane.  It 
is  for  the  most  part  roughened  by  minute  and  irregularly  intersecting  ridges  produced  into  excessively 
minute  conuli.  Ridges  are  supported  by  the  most  superficial,  tangentially  lying,  skeletal  fibers  (ridges, 
conuli,  and  fibers  must  be  examined  with  a lens).  There  are  degrees  in  the  roughening:  in  places,  the 
ridges  are  comparatively  far  apart,  with  intervening  smooth  areas,  and  here  the  general  surface  becomes 
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nearly  smooth.  In  the  lining  membrane  of  the  vestibular  spaces  are  many  groups  of  pores,  but  they 
are  not  so  numerous  as  in  Schulze’s  figure  of  the,  in  many  respects,  similar  form  Cacospongia  cavernosa 
(1879«,  Taf.  xxxvii,  fig.  14);  nor  are  the  individual  groiqis  (pore-areas)  so  well  defined.  Frequently, 
in  place  of  a group  of  small  apertures,  there  is  one  comparatively  large  opening.  Flagellated  chambers, 
25  to  30  ju  diameter. 

Skeleton. — The  macerated  and  dried  skeleton  is  hard,  though  compressible  and  elastic;  reddish 
brown  externally,  lighter  inside,  and  especially  light  on  attached  surfaces.  Skeletal  network  consists 
of  fibers  mostly  about  40  /. i diameter,  without  inclusions,  forming  polygonal  meshes;  diameter  of  typical 
mesh,  350  p;  abundant  smaller  meshes,  and  larger  ones  up  to  500  p diameter  common.  In  places, 
both  in  the  interior  and  on  the  surface,  the  meshwork  becomes  much  closer,  meshes  here  having 
diameter  of  about  100  p or  even  less;  fibers  a thickness  of  10  to  20  p.  On  surfaces  of  attachment  this 
fine  network  may  form  a continuous  coating  (diteliform  veil).  Sponge  spicules  are  abundant  in  the 
dermal  membrane  and  in  the  membrane  lining  the  vestibular  spaces. 

Main  fibers  are  variable  in  abundance.  In  particular  parts  of  the  sponge  they  may  be  abundant, 
about  1 mm.  apart,  but  in  general  they  are  sparsely  scattered,  interval  between  them  being  about  5 to 
6 mm.  They  extend,  branching  acutely  as  they  go,  from  the  attached  surface,  or  simply  from  the 
interior  out  to  the  dermal  surface,  meeting  the  latter  often  very  obliquely.  Main  fibers  are  frequently 
so  curved  that  through  a part  of  their  course  they  lie  tangentially  in  the  walls  of  the  vestibular  spaces 
(course  of  the  fibers  is  best  seen  in  macerated  and  dried  skeletons).  They  are  cored  with  sand  grains 
and  sponge  spicules;  may  be  simple  and  about  60  ju  in  thickness,  or  double  that  thickness,  and  with 
irregular  perforations  so  as  to  be  fascicular. 

Genus  CACOSPONGIA  0.  Schmidt  (1862). 

Meshes  of  skeletal  network  large,  many  easily  distinguishable  with  unassisted  eye.  Main  and 
connecting  fibers  clearly  differentiated.  Dried  skeleton  less  elastic  and  more  brittle  than  in  Empong'ta ; 
some  of  the  fibers,  at  any  rate,  thick  as  compared  with  Euspongia. 

Cacospongia  spongeliformis,  n.  sp. 

Station  6072,  one  specimen;  station  6079,  one  specimen. 

Sponge  body  cylindrical,  somewhat  branching.  Diameter  5 to  7 mm.;  larger  specimen  250  mm. 
long.  Sponge  solid;  with  evident  subdermal  cavities  between  outer  ends  of  radiating  main  fibers. 
Surface  covered  with  small  conical  conuli  about  0.5  mm.  high,  and  1 to  2 mm.  apart;  in  places  arranged 
so  as  to  produce  vaguely  marked  longitudinal  ridges.  Small  oscula,  1 to  2 mm.  diameter,  distributed 
sparsely  over  surface.  Flagellated  chambers  about  36  by  32  ju,  with  distinct  canaliculi  leading  into  the 
efferent  canals,  quite  like  those  of  Cacospongia  scalaris  as  figured  by  Schulze  (1879u,  Taf.  xxxvii,  fig.  12) . 
Consistency  rather  yielding;  rigidity  scarcely  great  enough  for  the  slender  sponge  body  to  stand  erect. 
Color:  one  specimen  dull  lilac,  color  faded  out  in  spots;  other  specimen  colorless. 

Skeleton. — There  are  main  longitudinal  fibers  80  to  120  p thick,  and  from  500  to  1,000  p apart, 
packed  thickly  with  sand  grains  and  some  spicule  fragments;  acutely  forking,  branches  terminating  in 
the  conuli.  Secondary  fibers  extending  between  main  fibers,  and  between  their  branches,  have  a 
diameter  commonly  between  20  and  40  p;  mostly  without,  or  with  very  few  foreign  inclusions,  although 
the  larger  ones  are  pretty  abundantly  cored  with  inclusions  (sand  grains,  spicule  fragments).  Sec- 
ondary fibers  join  main  fibers  in  some  cases  by  an  expanded  base;  in  others  by  such  a base  with  one 
or  more  perforations;  in  others  again,  the  perforations  are  large  enough  to  divide  the  base  into  two  or 
three  distinct  roots.  Many  of  the  secondary  fibers  simple,  passing  undivided  from  main  fiber  to 
main  fiber;  others  branch,  forming  coarse,  irregular  networks,  with  a mesh  frequently  about  400  p 
diameter,  variation  in  general  being  250  to  850  p. 

In  the  dermal  membrane  are  many  broken  and  entire  foreign  spicules,  also  sand  grains  and  fora- 
minifer  shells.  Conuli  round  termination  of  main  fibers  particularly  full  of  broken  spicules.  A com- 
mensal alga,  apparently  identical  with  the  form  Oscillana  spongelix,  discovered  by  Schulze  i nSpongelia 
pallescens  (Schulze,  18796,  p.  147;  Taf.  vm,  figs.  9, 10),  is  abundant  throughout  the  body,  although  most 
abundant  in  the  peripheral  region. 

The  species  in  habitus  resembles  Spongelia  elegans  Nardo  (Schmidt,  1862,  p.  28;  Taf.  hi,  fig.  5). 
Its  skeleton  is  very  similar  to  that  of  Cacospongia  vesiculifera  Polejaeff  (Polejaeff,  1884,  p.  59;  pi.  iv, 
fig.  2;  pi.  vi,  fig.  9) ; and  this,  as  Polejaeff  has  pointed  out,  is  essentially  Spongelia-Uke.  The  peculiar 
cortical  cells  present  in  C.  vesiculifera  are  absent  in  the  Porto  Rico  form. 
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Genus  STELOSPONGOS  0.  Schmidt  (1870). 

Fibers  of  the  skeletal  network  comparatively  stout;  distinct  radiating  bundles  (fascicular  fibers) 
always  developed,  in  which,  radial  main  libers  and  short  transverse  connectives  may  be  distinguished. 

Stelospongos  sp. 

Station?,  one  specimen. 

I am  unable  more  exactly  to  identify  a macerated  skeleton,  having  the  shape  of  a flattened 
irregular  mass  210  by  70  mm.  with  a thickness  of  20  to  40  mm.  I append  the  following  description 
for  the  use  of  those  who  may  collect  in  the  Porto  Rico  waters: 

Body  consists  of  trabecuke  and  plates  anastomosed  together  with  irregular  spaces  between. 
Surface  in  places  covered  with  conuli  1 to  2 mm.  high,  and  about  2 mm.  apart,  which  may  be  arranged 
in  rows;  and  which  in  such  regions  may  fuse  more  or  less  completely  to  form  imperfect  ridges.  Between 
the  conuli  lie  the  closely  set  round  openings,  1 to  2 mm.  in  diameter,  of  canals  running  vertically  to 
surface.  Elsewhere  conuli  are  absent;  and  here  are  found  closely  set  oscula  about  2 mm.  diameter,  the 
bounding  wall  of  each  osculum  being  a short  tubular  projection  about  1 to  2 mm.  high.  Transitional 
stages  between  these  two  conditions  are  found,  from  a consideration  of  which  it  becomes  plain  that 
the  tubular  oscular  projections  are  formed  by  a fusion  of  conuli. 

In  still  other  regions,  in  place  of  the  conuli  or  oscular  projections,  the  surface  may  exhibit  grooves 
1 to  2 mm.  wide  and  deep,  sometimes  mseandriform.  Such  grooves  are  here  and  there  imperfectly 
covered  over  by  a few  fibers.  On  the  bottom  of  the  groove  the  round  openings  of  canals  may  be  seen, 
or  the  groove  appears  as  the  oblique  superficial  continuation  of  an  oscular  aperture. 

Conuli  are  the  extensions  of  the  fascicular  fibers.  Wall  of  oscular  tube  made  up  of  closely  set 
fascicular  fibers  with  looser  network  between.  A very  loose  open  network  of  libers,  with  meshes 
plainly  visible  to  the  eye  (up  to  1 mm.  diameter)  extends  superficially  between  the  conuli  or  oscular 
projections.  The  fascicles  include  radial,  more  or  less  parallel,  fibers  about  50  n thick,  some  of  which 
(sometimes  one,  sometimes  more)  are  cored  with  spicule  fragments,  sand  grains,  and  foraminifer  shells. 
Between  these  run  short,  simple  connecting  fibers,  often  about  20  ju  thick,  commonly  giving  rise  to  a 
scalariform  arrangement.  Skeletal  network  of  interior  with  irregularly  polygonal  meshes;  diameter 
of  fiber  commonly  40  to  50  //.  Foreign  inclusions  found  only  in  the  radial  fibers  of  the  fascicles. 
Consistency,  for  a horny  sponge,  hard  and  rigid.  Color  of  skeleton,  light  brown. 

Genus  HIRCINIA  Nardo  (1834). 

Skeletal  reticulum  in  general  coarse,  meshes  0.5  to  3 mm.  wide;  tracts  of  finer  reticulation  may 
be  developed.  More  or  less  fascicular  radial  (main)  fibers  always  present;  and  parts  of  internal 
network  may  also  become  fascicular.  Fascicular  fibers  vary  from  a nearly  simple  condition,  in  which 
the  horny  mass  of  the  fiber  exhibits  scattered  mesh-like  perforations,  to  a state  in  which  the 
perforations  are  so  numerous  and  large  as  to  give  the  fiber  the  character  of  a bundle.  Filaments 
present  in  the  parenchyma. 

Hircinia  acuta  (Duchassaing  et  Michelotti)  Hyatt. 

Polytherses  acuta,  Duchassaing  et  Michelotti,  1864,  p.  72,  pi.  xiii,  fig.  3. 

Hircinia  acuta,  Hyatt,  1877,  p.  548,  pi.  xv,  figs.  20,  21;  pi.  xvir  fig.  26. 

Station?,  two  specimens. 

Smaller  specimen  massive,  irregular,  about  50  mm.  high;  with  one  osculum,  2 by  3 mm.,  on  the 
upper  surface  at  apex  of  rounded  protuberance;  four  smaller  oscula  flush  with  the  surface  on  one  side. 
Larger  specimen  also  massive,  100  mm.  high  with  transverse  diameter  of  50  mm.;  two  oscula  about 
3 mm.  diameter  at  apex  of  truncated  conical  protuberances  on  upper  surface;  one  smaller  osculum  at 
apex  of  fistular  protuberance  on  upper  surface.  From  the  bases  of  the  prominent  conuli  radiate  lines, 
the  most  conspicuous  of  which  are  ridges  which  pass  from  conulus  to  conulus,  thus  dividing  the 
surface  up  into  a system  of  polygonal  depressed  areas,  diameter  of  which  may  be  as  great  as  20  mm. 
(Hyatt).  In  the  Porto  Rico  specimens  conuli  are  about  2 mm.  high,  4 to  6 mm.  apart;  frequently 
divided,  as  Duchassaing  et  Michelotti  state,  at  the  summit  into  two  or  three  very  small  projections, 
each  of  which  marks  the  termination  of  one  of  the  ridges  separating  the  surface  areas.  Dermal  mem- 
brane very  tough.  Subdermal  cavities,  often  about  2 mm.  diameter,  fairly  abundant;  in  places  so 
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extensively  developed  as  widely  to  separate  the  dermal  membrane  from  underlying  tissue  except  in 
immediate  neighborhood  of  skeletal  pillars  supporting  the  conuli.  In  the  interior,  canals  1 to  2 mm. 
diameter  are  abundant.  On  the  surface  are  several  small  funnel-shaped  depressions,  leading  into 
tubular  holes  occupied  by  messmates.  Color:  surface  light  gray;  interior  about  the  same;  sandy  fiber 
brown ; horny  matter  itself  amber.  Living  sponge,  according  to  Duchassaing  et  Michelotti,  is  blackish. 

On  one  and  the  same  specimen  surface  in  places  is  porous  to  the  eye,  in  places  non-porous.  In  the 
non-porous  areas  sand  grains  and  bits  of  spicules  are  uniformly  distributed  through  the  dermal  mem- 
brane, there  being  no  reticular  arrangement  and  no  visible  pores.  In  the  porous  regions  the  sand 
grains  and  bits  of  spicules  present  in  the  dermal  membrane  are  arranged  so  as  to  form  a reticulum, 
with  more  or  less  rounded  meshes  having  a diameter  of  about  100  ju,  the  intervening  sand  cords  them- 
selves having  a diameter  of  about  50  / t . The  dermal  membrane  in  each  mesh  is,  as  a rule,  perforated 
by  pores,  of  which  there  may  only  be  one,  more  often  several,  up  to  nine;  diameter  of  pores  40  to  80  ft. 
Porous  and  non-porous  regions  fade  gradually  into  each  other.  Moreover,  in  the  non-porous  regions 
scattered  here  and  there,  in  places  in  some  abundance,  are  small  more  or  less  well  defined  circular 
areas  approaching  the  size  of  the  reticular  pore  areas.  The  dermal  membrane  occupying  such  areas 
is  without  pores  and  without  sand  grains,  the  arrangement  of  the  latter  round  margin  of  area  suggest- 
ing that  such  areas  are  spots  from  which  the  sand  grains  are  withdrawing  to  become  concentrated  in 
bands  as  in  the  reticular  region.  The  facts  in  general  suggest  that  the  pores  and  reticular  arrange- 
ment of  the  sand  grains  may  appear  and  disappear. 

Skeleton. — In  the  inner  portion  of  the  sponge  the  skeleton  consists  of  a coarse  irregular  network, 
main  threads  of  which  are  irregularly  disposed  fascicular  fibers  with  diameter  400  to  700  ft.  Between 
the  fascicles  extends  a very  loose  reticulum  with  meshes  from  about  500  to  1,200  //  diameter,  formed 
by  fibers  frequently  about  80  ft  thick  in  the  middle,  which  are  usually  simple,  but  which  in  vicinity  of 
the  nodes  may  widen  out  and  become  fascicular.  Extensive  areas,  sometimes  3 mm.  in  diameter,  are 
here  and  there  left  unoccupied  by  the  skeleton.  The  distinction  between  main  fascicular  fibers  and 
the  intervening  comparatively  simple  network  can  not  always  be  made  out;  in  places  network  can 
only  be  described  as  irregular  and  consisting  of  fibers  which  are  simple  or  more  or  less  fascicular. 

From  this  inner  skeleton  strong  fascicular  fibers,  0.5  to  1 mm.  diameter,  radiate  outward  and 
upward,  terminating  in  the  conuli.  Near  its  peripheral  end  the  fascicular  fiber  narrows,  becoming 
denser,  and  runs  out  to  a point.  The  tracts  of  tissue  between  the  radiating  bundles,  which  are  in  the 
neighborhood  of  10  mm.  long  and  3 to  4 mm.  apart,  are  unoccupied  by  fibrous  skeleton,  except  in  the 
cases  (which  do  not  seem  to  be  common)  where  a connecting  fiber  extends  between  the  radiating 
bundles.  Such  connecting  fibers  as  I have  seen  vary  in  diameter  from  85  to  170  ju,  and  are  simple  except 
at  the  ends,  where  they  become  fascicular. 

Meshes  of  fascicular  fibers  (both  internal  and  radiating  fibers),  and  the  individual  fibers  of  the 
bundle,  vary  greatly  in  size.  Meshes,  which  frequently  are  elongated  in  the  direction  of  the  fiber,  may 
in  places  appear  as  mere  rounded  perforations,  frequently  100  to  200  ft  in  diameter,  in  a continuous 
mass  of  horny  matter.  Elsewhere  the  structure  is  much  more  open,  but  with  large  and  small  meshes 
in  close  neighborhood,  meshes  measuring  in  typical  cases  850  by  170  ju,  800  by  300//,  180  by  180  ft.  The 
individual  fibers  frequently  have  a diameter  of  about  50  ft,  but  vary  between  20  and  100  ft. 

Sand  grains,  together  with  broken  pieces  of  spicules  and  some  foraminifer  shells,  are  present 
and  usually  abundant  in  all  the  fibers  of  the  skeleton,  both  the  individual  fibers  of  the  fascicles  and 
the  separate  simple  fibers.  Similar  foreign  particles  unassociated  with  horny  matter  are  scattered 
freely  through  the  parenchyma,  and  are  abundant  in  the  dermal  membrane  and  tissue  directly 
beneath  it,  forming  a layer  from  about  40  to  120  ft  thick.  Throughout  the  sponge  body  the  charac- 
teristic “ filaments  ” are  exceedingly  abundant,  in  many  places  exhibiting  an  arrangement  in  bundles. 
Filaments  are  without  spots;  diameter  in  the  middle  region  about  6//;  terminal  enlargement  about 
8 ft  wide. 

Hircinia  variabilis  F.  E.  Schulze. 

Hircinia  variabilis , F.  E.  Schulze,  1879c,  p.  13,  Taf.  i,  figs.  1-5;  Taf.  in,  fig.  1;  Taf.  iv,  figs.  1-15. 

Hircinia  variabilis,  Lendenfeld,  1889,  p.557,  pi.  36,  figs.  11-14. 

Station  6079,  two  specimens. 

Shape  very  variable  in  the  species.  One  of  the  Porto  Rico  specimens,  a hemispherical  mass 
attached  by  whole  under  surface  to  a Hippo.tpongia  inteslinalis,  horizontal  diameter  about  40  mm., 
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with  no  evident  oscula.  Other  specimen  very  irregular  in  shape,  partly  incrusting  on  shells,  also 
associated  with  Hippoppongia  inleslinalis;  about  90  mm.  long,  with  greatest  width  of  50  mm.;  with 
several  very  small  oscula,  and  one  osculum  3 mm.  diameter.  According  to  Lendehfeld,  the  oscula  are 
“always  large  and  conspicuous.”  Pores  uniformly  distributed.  Conuli  1 to  2 mm.  high,  1 to  3 mm. 
apart,  and  rather  blunt.  Subdermal  cavities  extensive  having  the  character  of  tangentially  disposed 
canals.  Filaments  abundant,  and  about  6 g thick  in  the  middle.  Color:  exterior,  a rather  light 
reddish  purple;  grayish  inside. 

Skeleton. — Main  fibers  about  200  g thick,  and  1 to  2 mm.  apart,  radiate  from  interior.  These 
filters  for  the  most  part  simple,  here  and  there  becoming  fascicular;  cored  with  sand  grains  and 
spicule  fragments.  Similar  foreign  particles  are  found  sparsely  distributed  in  the  connecting  fibers. 
Lendenfeld  says:  “The  connecting  fibers  are  generally  slightly  branched,  and  are  attached  to  the  main 
fibers  by  two  or  more  roots.  The  connecting  fibers  on  an  average  are  50  g thick.  The  larger  meshes 
are  about  1 mm.  wide  and  irregularly  polygonal.”  This  description  of  the  connecting  fibers  applies 
to  parts  of  the  Porto  Rico  specimens;  but  a commoner  condition  is  one  in  which  the  connecting 
fibers  form  a reticulum  with  meshes  300  to  500  /t  in  diameter. 

Hircinia  foetida  (O.  Schmidt)  F.  E.  Schulze  var.  cuspidata,  n.  var. 

Sarcotrogus faticlus,  O.  Schmidt,  1862,  p.  36. 

Hircinia  foetida,  F.E.  Schulze,  1879  c,  p.29,  Taf.  ii,  fig.3;  Taf.  m,  figs.  2, 3. 

Hircinia  foetida,  Lendenfeld,  1889,  p.577. 

Station  6079,  one  specimen. 

Variety  differs  from  Mediterranean  type  in  having  very  small,  sharp  conuli;  in  absence  of  a 
differentiated  axial  fiber  in  the  main  bundles;  in  abundance  of  foreign  bodies  with  which  the  fibers 
in  general  are  cored;  in  greater  diameter  of  the  filaments. 

Sponge  massive,  amorphous,  about  80  mm.  high.  Conuli  about  1 mm.  high,  conical,  and  2 to  3 
mm.  apart.  Several  rounded  oscula  over  upper  end  and  over  dark  surface  (see  below),  one  4 mm. 
diameter,  others  1.5  to  2 mm.  diameter.  Filaments  very  abundant,  6 to  8 g thick  in  middle.  Color, 
blackish-brown  above  and  on  one  surface;  basal  portion,  which  is  somewhat  peduncular,  and  lower 
part  of  other  surface,  much  lighter. 

Skeleton. — Mairr  fibers  radiating  and  projecting  into  conuli,  densely  (i.  e.,  meshes  small)  fascicular; 
about  0.5  nnn.  thick  and  1.5  to  2 mm.  apart;  individual  fibers  often  about  50  //,  cored  abundantly  with 
sand  grains,  spicule  fragments,  and  foraminifer  shells.  Connecting  fibers  freely  cored  with  sand 
grains  and  some  spicules,  commonly  about  40  g thick;  forming  hand-like,  reticula  in  the  plane  in  which 
the  main  fibers  lie  (Schulze’s  figures,  2,  3,  Taf.  in,  are  characteristic).  These  band-like  reticula  in 
the  Porto  Rico  specimen  vary  in  radial  length  from  0.5  mm.  to  about  3 mm.;  meshes  fine.  Between 
successive  band-like  reticula,  large  rounded  meshes  1.5  to  2 mm.  diameter,  occupy  the  space  separating 
the  main  fibers.  Such  meshes  frequently  much  longer  in  a radial  direction  than  wide;  radial  diameter 
up  to  about  4 mm.  Connecting  fibers  just  below  dermal  membrane,  simple  or  only  slightly  reticular. 

Family  APLYSINIILE  Yosmaer. 

Skeletal  fillers  without  inclusions  and  with  thick  and  conspicuous  axial  core.  Flagellated  cham- 
bers small. 

Genus  APLYSINA  Nardo  (1834). 

“Spongidpe  with  small  ciliated  chambers  0.025-0.035  mm.  wide,  and  a skeleton  composed  of  a 
loose  network  of  pithed  fibers,  which  are  not  clearly  distinguished  into  main  and  connecting  fibers. 
The  surface  is  conulated  and  not  protected  by  a stout  sand  cortex.”  (Lendenfeld). 

Aplysina  flagelliformis  (Carter)  Lendenfeld. 

Hircinia  flagelliformis,  Carter,  1SS6,  p.373. 

Aplysina  flagelliformis,  Lendenfeld,  1889,  p.  412. 

Station  6079,  two  specimens. 

Body  cylindrical,  branching;  diameter  5 to  7 mm.;  length  of  longest  specimen  100  mm.  Con- 
sistency firm,  but  not  hard.  Color,  a dull  dark  red.  “The  surface  is  uneven  or  slightly  undulating, 
and  covered  with  very  small  conuli  0.3  min.  high,  which  are  about  1.2  mm.  apart.  In  (lie  specimens 
with  more  slender  branches  the  conuli  are  smaller  and  closer  together  than  in  the  stouter  specimens. 
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The  oscula  are  1 to  2 mm.  wide,  scattered  or  arranged  more  or  less  regularly  in  longitudinal  rows.” 
(Lendenfeld. ) Lendenfeld’s  specimens  measured  8 to  15  mm.  diameter,  and  reached  a length  of 
700  mm. 

Skeleton. — Skeleton  is  a uniform  reticulum.  Mesh  polygonal,  sometimes  oval,  axes  about  equal  or 
unequal;  diameter  600  //  to  1.2  mm.  Fiber  about  100  to  120  fi  thick;  core  commonly  0.3  of  entire 
thickness,  though  frequently  greater  or  less.  Fiber  bright  amber.  Macerated  skeleton  moderately 
compact  and  firm,  though  compressible  and  elastic. 

Carter  (l.e.,  p.373)  says,  skeleton  includes  sand-cored  main  fibers  ending  in  conuli  on  surface, 
and  transparent  lateral  fibers  “ interuniting  the  sand-cored  filaments.”  No  such  distinction  exists  in 
my  specimens,  which  I might,  therefore,  conclude  are  not  to  be  identified  with  Carter’s.  Von  Len- 
denfeld, however,  who  has  examined  Carter’s  type  specimen,  does  not  mention  this  distinction  in  his 
diagnosis. 

Aplysina  flagelliformis  (Carter)  Lendenfeld  var.  anomala,  n.  var. 

? Luffaria  nuciformif,  Duchassaing  et  Michelotti,  1864,  p.  GO,  pi.  x,  fig.  2. 

Station  6079,  one  specimen. 

Specimen  consists  of  two  vase-like  tubes  united  basally,  60  by  50  mm.  and  70  by  40  mm.,  respec- 
tively, the  narrower  tube  tapering  below.  Cavity  in  each  tube  about  10  mm.  diameter,  extending 
nearly  the  length  of  the  tube;  opening  above  by  large  terminal  aperture,  which  is  surrounded  in  one 
case  by  a rim  of  smooth  membrane.  A few  small  oscula  about  1 mm.  diameter  are  scattered  over 
surface.  Surface  extremely  uneven,  produced  into  somewhat  meandering  rounded  ridges  or  rounded 
outgrowths,  5 to  7 mm.  wide  and  about  as  high,  with  depressions  between.  The  depressions  are  com- 
monly a little  wider  than  the  separating  ridges.  At  several  points  on  the  sponge  surface,  the  ridges 
project  as  free  subcylindrical  processes,  up  to  20  mm.  long.  Such  processes  are  in  nowise  different 
from  short  portions  of  the  body  in  the  elongated  (typical)  forms  of  this  species.  Consistency  firm, 
rather  fleshy  above,  hard  below.  Color,  dull  red. 

The  surface  in  its  finer  character  (alike  on  and  between  the  above-mentioned  ridges)  is  inter- 
mediate between  the  type  and  my  var.  rugosa.  In  places,  especially  in  the  more  fleshy  portions,  the 
conuli  are  no  higher  than  in  Lendenfeld’s  type  specimens;  and  the  ridges  caused  by  the  most  super- 
ficial, tangentially  lying,  skeletal  fibers  are  so  slightly  developed  that  the  latter  part  of  Lendenfeld’s 
description,  “ surface  is  uneven  or  slightly  undulating,”  applies  very  well.  Over  most  of  the  surface 
the  conuli,  which  are  sharp,  are  0.5  mm.  or  something  over  in  height,  and  about  1.5  mm.  apart,  the 
connecting  ridges  being  feebly  developed.  In  places  the  surface  ridges  connecting  the  connli  are 
higher  than  elsewhere,  and  sharp-edged.  Such  ridges  may  appear  as  short,  independent,  meander- 
ing structures;  or  they  may  intersect,  the  furrows  between  the  ridges  thus  becoming  converted  into 
separate,  depressed,  polygonal  areas.  In  the  latter  case  the  surface  acquires  a honeycombed  appear- 
ance; the  cell-like  areas  having  a diameter  of  1.5  to  2 min.,  with  a depth  of  about  1 mm. 

Skeleton. — Skeleton  in  color  and  texture  is  like  that  of  the  type;  average  diameter  of  the  mesh 
being  somewhat  higher,  meshes  as  large  as  700  by  1,500  ju  occurring.  Fiber  diameter  120-  to  140  //, 
with  core  0.1  to  0.15  total  thickness. 

This  tubular  variety  is  closer  to  var.  rugosa  than  to  the  specimens  which  I have  assigned  to  the 
type.  So  close  is  the  resemblance  to  var.  rugosa.,  that  if  One  of  the  projecting  subcylindrical  processes 
had  been  found  as  a fragment,  I should  undoubtedly  have  assigned  it  to  this  variety. 

Aplysina  flagelliformis  (Carter)  Lendenfeld  var.  rugosa,  n.  var. 

Station  6076,  one  specimen;  Station  6079,  seven  specimens. 

Body  cylindrical,  branching;  diameter  10  to  15  mm.;  greatest  length  400  mm.  Color,  reddish 
brown  to  purple.  Sponge  hard.  Skeleton  a uniform  reticulum.  Skeletal  fiber  bright  amber;  diame- 
ter commonly  120  to  180  m,  with  a pith  from  0.2  to  0.3  whole  thickness;  pith  occasionally  occupying 
scarcely  more  than  0.1  whole  thickness.  Diameter  of  the  polygonal,  often  rounded  or  oval  mesh, 
commonly  750  to  1,500  ju;  one  axis  of  mesh  usually  longer  than  the  other. 

Over  the  surface  small  oscula  1 to  2 mm.  diameter  are  scattered,  in  some  cases  forming  longi- 
tudinal rows.  Surface  here  and  there  approaches  condition  found  in  the  type.  In  general  the  sur- 
face is  characterized  by  the  development  of  sharp  ridges  connecting  the  conuli.  The  ridges  may,  as 
in  var.  anomala,  appear  as  independent  meandering  structures.  More  commonly  they  intersect, 
giving  rise  to  the  honeycombed  surface  already  described  as  occasionally  found  in  var.  anomala. 


408 


BULLETIN  OF  THE  UNITED  STATES  FISH  COMMISSION. 


Aplysina  fenestrata  Carter. 

Spongia  fenestrata,  Duchassaing  ot  Michelotti,  1804,  p.  30,  pi.  hi,  fig.  7. 

Aplysina  fenestrata,  Carter,  1882,  p.  272. 

Station  6079,  one  specimen. 

Carter  describes  the  species  as  “massive,  sessile,  lobate,  hollow,”  with  “vents  large,  on  the  prom- 
inent parts  of  the  body.”  In  the  figure  given  by  Duchassaing  et  Michelotti,  the  large  apertures  are 
represented  on  the  apices  of  mammillary  lobes.  The  Porto  Rico  specimen  is  an  irregular  mass,  150 
mm.  long,  with  an  average  thickness  of  50  mm.,  and  apparently  without  a surface  of  attachment. 
It  may  have  been  held  in  place  by  a branching  coral,  or  something  of  that  sort.  The  mass  is  exca- 
vated by  large  concavities,  some  of  which  extend  entirely  through  the  body.  It  is  thus  imperfectly 
and  very  irregularly  divided  into  lobes.  At  one  end  is  a rounded  aperture,  18  mm.  diameter,  leading 
into  a cloaca-like  depression  35  mm.  deep,  having  a smooth  inner  wall.  At  the  opposite  end  is  a 
similar  but  smaller  aperture,  leading  into  a shallower  depression.  These  apertures  probably  corre- 
spond to  the  “vents”  of  Carter’s  specimens.  Sponge  body  itself  is  solid,  and  with  no  discoverable 
true  oscula.  Color:  surface  black,  purplish-brown  where  water-worn;  interior,  olive-brown. 

Surface  is  divided  into  polygonal  concave  areas,  having  an  average  diameter  of  about  5 mm.  Such 
areas  sometimes  shallow,  mostly  deep;  sometimes  regularly  5 or  6 sided;  again  rounded  or  irregular, 
often  owing  to  confluence.  (Figure  given  by  Duchassaing  et  Michelotti  is  schematic.)  Dermal  mem- 
brane lining  concavities,  shining.  Where  the  concave  areas  are  deep,  the  separating  ridges  become 
thin  walls  (as  in  the  description  of  D.  et  M. ).  From  the  sharp  edges  of  the  bounding  ridges,  skeletal 
fibers  may  protrude,  occasionally  to  such  an  extent  that  the  lamellar  structure  of  the  skeleton  is 
shown. 

Dermal  membrane  over  almost  entire  surface,  quite  smooth  and  without  pores.  Here  and  there 
a tract  is  found  with  a few  pores,  and  in  which  the  reticulate  condition  exhibited  by  the  dermal  mem- 
brane of  many  horny  sponges  {Aplysina  fragilis  for  example)  is  imperfectly  developed. 

Skeleton. — Skeletal  fibers  form  strong  reticulate  lamellae,  extending  directly  inward  from  bound- 
ing edges  of  the  surface  areas.  These  lamellae  meet  one  another  at  about  a right  angle.  Skeleton  is 
thus  given  a honeycomb-like  character;  the  outer  open  end  of  each  “cell”  of  the  honeycomb 
embracing  one  of  the  surface  areas.  In  each  lamella  the  meshes  are  squarish,  or  polygonal,  and  1 to 
2 mm.  diameter.  Fiber  about  200  p thick,  of  deep  amber  color;  core  0.3  to  0.5  whole  thickness,  and 
distinct  (indistinct,  as  given  by  Carter).  Sand  grains  sparsely  scattered  in  parenchyma. 

There  seems  to  be  no  doubt  that  the  Porto  Rico  specimen  belongs  to  the  same  species  as  the 
sponges  described  by  Carter  under  A.  fenestrata.  Von  Lendenfeld,  however  (1889,  p.  413),  lists  this 
species  as  a synonym  of  A.  archeri,  although  the  two  are  very  different. 

Aplysina  frag-ilis,  n.  sp. 

Station  6097,  one  specimen. 

Sponge  incrusting  on  coral,  becoming  massive  at  one  end.  Greatest  length,  80  mm.;  thickness, 
5 to  15  mm.  Color:  surface  dark  violet,  almost  black;  reddish  violet  inside.  Low  conuli  in  neighbor- 
hood of  1 mm.  high,  scattered  over  surface,  usually  3 to  4 mm.  apart,  in  places  nearly  disappearing. 
Surface  reticulate  except  at  extreme  edge  of  specimen,  where  it  is  smooth.  Reticulate  character  is 
caused  by  a network  of  low  solid  ridges,  85  to  170  p thick,  including  depressed  areas  about  1 mm. 
diameter,  which  are,  however,  more  or  less  subdivided  by  lower  and  narrower  ridges.  In  each 
depressed  area  there  is  a considerable  number  of  pores,  12  to  30  p diameter,  opening  into  subdermal 
cavities.  No  large  oscula  to  be  seen.  A few  small  round  apertures  (oscula?),  0.5  mm.  or  less  in 
diameter,  are  scattered  over  surface. 

Subdermal  cavities  numerous  and  fairly  extensive.  Canals  of  interior  numerous  and  large.  In 
outer  layer  of  ectosome  are  crowded  granular  cells  giving  color  to  surface.  Remaining  ectosome 
lighter  in  color,  containing  numerous  fine  spindle  or  branched  cells  in  a clear  ground  substance.  A 
similar  light-colored  tissue  is  abundant  round  some  of  the  larger  canals. 

Skeleton. — Skeletal  fibers  form  reticulate  lamellae,  lying  vertical  to  surface  and  meeting  one  another 
about  at  right  angles,  so  as  to  produce  a honeycomb-like  structure.  From  outer  edge  of  lamellae  single 
libers  extend  radially  into  conuli.  Diameter  of  the  “cell”  formed  by  lamellae,  about  4 mm.  The 


SPONGES  COLLECTED  IN  PORTO  RICO. 


409 


lamellae  themselves  rather  vaguely  developed  (as  compared  with  A.  fenestrata),  owing  to  fact  that  the 
meshes  are  not  uniform  in  size,  often  irregular  and  large;  diameter  of  mesh  frequently  2 mm.,  or  even 
larger.  Skeletal  fiber  light  brown  to  dark  reddish-brown,  fragile;  100  to  250  p thick;  core,  0.8  to  0.9 
whole  thickness.  Sand  grains  and  foreign  spicules  scattered  in  parenchyma,  especially  in  basal  part. 

Aplysina  hirsuta  (Hyatt)  Lendenfeld. 

Verongia  hirsuta,  Hyatt,  1875,  p.  403. 

Verongia  hirsuta , Pol<§jaeff,  1884,  p.  70,  pi.  10,  figs.  1,  2,  3. 

Aplysina  hirsuta,  Lendenfeld,  1889,  p.  415. 

Station  6079,  one  specimen, 

Sponge  consists  of  two  cylindrical  tubes,  40  mm.  and  60  mm.,  respectively,  in  diameter,  fused 
throughout  their  course  so  as  to  produce  a roughly  cylindrical,  somewhat  flattened  mass,  320  by 
100  mm.  Basal  surface  of  mass  flat,  slightly  smaller  than  the  likewise  flattened  upper  end.  A very 
large  osculum,  narrowed  in  one  diameter,  at  upper  end  of  each  tube.  * Small  oscula,  2 to  3 mm. 
diameter,  abundant  on  lateral  walls.  Thickness  of  tube  wall  fairly  uniform,  about  12  mm. 

Sponge  rather  fleshy  and  compressible.  Surface  very  uneven,  elevated  here,  depressed  there; 
marked  by  sharp,  more  or  less  meandering  ridges,  or  by  separate  conuli,  both  about  1 mm.  high. 
Intervening,  smooth,  depressed  areas,  2 to  3 mm.  wide,  may  be  polygonal,  or  may  not  be  so  definitely 
circumscribed,  in  which  case  they  appear  as  vaguely  marked  furrows. 

Skeleton. — Skeleton  a uniform  reticulum.  Fiber  about  100  p diameter;  pith  one-third  whole  thick- 
ness. Mesh  polygonal  or  irregular,  1.5  to  3 mm.  wide.  Skeletal  fibers,  protruding  from  the  conuli 
and  surface  ridges,  unite  to  form  an  extra-superficial  network,  having  an  average  thickness  of  5 mm., 
in  places  twice  that  thickness.  Beneath  this  network  the  dermal  membrane  is  intact.  A similar  but 
much  thinner  extra-superficial  growth  is  found,  in  patches,  on  inner  walls  of  the  tubes.  Macerated 
skeleton  very  compi-essible;  loose. 

Yon  Lendenfeld  says  “sponge  rose  color.  The  skeleton  is  dark  brown.”  The  Porto  Rico  speci- 
men is  purplish,  showing  a lighter  olive  tint  in  the  hollows.  Color  of  fiber  in  the  interior  is  a bright 
amber;  extra-superficial  fiber  is  light  brown. 

Genus  DENDROSPONGIA  Hyatt  (1875). 

Skeleton  composed  of  dendritic  fibers,  which  may  anastomose  to  a slight  extent,  but  do  not  form 
a. reticulum,  as  in  Aplysina. 

Dendrospongia  crassa  Hyatt. 

Dendrospongia  crassa,  Hyatt,  1875,  p.  401,  pi.  13,  figs.  1,  2,  7. 

Aplysina  crassa,  Lendenfeld,  1889,  p.  423,  pi.  35,  fig.  3,  pi.  38,  fig.  7. 

Station  6079,  three  specimens;  station  ?,  one  specimen. 

Sponge  irregularly  lobate,  lobes  massive;  in  some  cases  attached  to  coral,  then  passing  at  the  base 
into  incrusting  condition.  Porto  Rico  specimens  have  greatest  length  of  100  to  120mm.  Surface  cov- 
ered with  low,  sharp  conuli,  often  about  5 mm.  apart;  skeletal  fibers  frequently  projecting  from  conuli. 
Color:  Surface  dark  violet,  almost  black;  interior  dark  violet,  appearing  reddish  in  sections. 

Dermal  membrane  over  nearly  entire  surface,  smooth,  shining,  and  without  pores.  Here  and 
there  are  tracts  in  which  surface  is  reticulate.  Reticulate  appearance  is  caused  by  a network  of  low,  flat, 
solid  ridges  about  140  p wide,  which  inclose  depressed  pore  areas  about  260  by  160  /f.  Pores  of  each 
area  considerable  in  number  (15  in  a typical  case),  12  to  20  p in  diameter,  opening  into  subdermal 

cavities.  In  spots  the  reticulate  condition  of  surface  is  distinct,  but  the  pores  are  absent.  In  other 

places  the  reticulate  condition  is  imperfectly  developed.  The  varying  character  of  the  surface  suggests 
that  not  only  do  the  pores  appear  and  disappear,  but  that  with  them  possibly  comes  and  goes  the 
reticulate  arrangement.  Minute  apertures  (oscula?),  about  0.5  mm.  diameter,  scattered  over  surface 
in  some  abundance.  An  occasional  osculum,  2 to  3 mm.  diameter,  is  also  found. 

Ectosome  densely  crowded  with  spindle-shaped  cells;  light  in  color.  Similar  tissue  extends  into 
interior,  especially  abundant  round  larger  canals.  Subdermal  cavities  are  found  here  and  there,  but  in 
general  their  place  is  taken  by  small  canals  in  the  ectosome.  Flagellated  chambers  in  one  of  my 
specimens  measures  32  by  24  ju. 

Skeleton. — The  dendritic  fibers  composing  the  skeleton  may  anastomose  to  some  extent,  without, 
however,  producing  a reticulum;  although  an  occasional  squarish  mesh,  about  2 mm-  diameter,  may 
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be  formed.  Diameter  of  fiber,  for  the  most  part,  about  500  /<;  core  0.6  to  0.8  whole  thickness.  Sand 
grains  scattered  sparsely,  more  abundantly  in  places,  through  parenchyma. 

The  peculiar  character  of  the  skeleton  marks  off  Dendrospongia  from  the  species  of  Aplysina.  The 
interesting  similarity  between  Dendrospongia  and  the  Aplysillidx  has  been  pointed  out  by  Von 
Lendenfeld  (1889,  p.  424). 

Family  SPONGELIDJi  F.  E.  Schulze. 

Flagellated  chambers  open  directly,  by  means  of  a wide  mouth,  into  exhalent  cavities.  Skeletal 
fiber  with  thin  axial  core.  Fibers  in  general  cored  with  foreign  inclusions. 

Genus  SPONGELIA  Nardo  (1834). 

Flagellated  chambers  large  and  sac-shaped.  Skeletal  libers  form  an  irregular  reticulum.  Main 
fibers  abundantly  cored  with  inclusions;  connectives  also  so  cored,  or  more  or  less  free  from  inclusions. 

Spongelia  pallescens  (O.  Schmidt)  subsp.  fragilis  var.  ramosa,  F.  E.  Schulze. 

Spongelia  pallescens,  O.  Schmidt,  1862,  p.  30,  Taf.  hi,  fig.  8. 

Spongelia  pallescens  subsp.  Jragilis  var.  ramosa,  F.  E.  Schulze,  1879  b,  pp.  150, 154,  Taf.  v-vm. 

Spongelia  pallescens,  Polejaeff,  1S84,  p.  42,  pi.  in,  fig.  1 . 

Spongelia  fragilis  var.  irregularis,  Lendenfeld,  1889,  p.  662,  pi.  37,  fig.  10. 

One  specimen,  “off  Punta  de  Melones.” 

Sponge  consists  of  several  upright,  digitate  (some  cylindrical,  some  flattened)  lobes,  united  at  the 
base  and  here  and  there  fused  laterally.  Total  height  of  mass,  60  mm.;  greatest  width,  50  mm. 
Diameter  of  lobes,  5 to  15  mm.  Lobes,  with  exception  of  one,  solid  and  without  terminal  osculum. 
Exceptional  lobe  tubular,  with  a terminal  osculum  3 mm.  diameter  leading  into  an  axial  cavity. 
Remaining  oscula  (three)  about  3 mm.  diameter,  and  on  sides  of  lobes.  Flagellated  chambers  measure 
60  to  70  ju  by  40  to  50  p.  Conuli,  1 mm.  high,  2 to  3 mm.  apart.  Consistency  fleshy,  yielding,  and 
somewhat  elastic,  with  sufficient  firmness  for  the  sponge  lobes  perfectly  to  retain  their  natural  shape 
and  position  when  sponge  is  removed  from  the  fluid.  Color,  blackish  gray. 

From  the  conuli  radiate  band-like  ridges,  which  branch  and  anastomose  so  as  to  form  a network, 
in  meshes  of  which  lie  the  pore  areas.  Only  a few  of  the  ridges  are  supported  by  skeletal  fibers. 
Most  contain  merely  scattered  sand  grains  and  spicule  fragments,  such  as  are  found  throughout  the 
dermal  membrane;  also  many  fibrous  cells;  also,  as  a rule,  closely  packed  cords  of  the  commensal  alga, 
Oscillaria  spongelia i (Schulze,  1879  b,  p.  147,  Taf.  vm,  figs.  9, 10).  The  latter  is  extremely  abundant  in 
and  just  below  the  dermal  membrane,  but  is  nearly  absent  from  the  interior.  The  band-like  ridges 
are  everywhere  distinct  to  the  eye,  and  in  regions  where  the  pores  are  opened  to  their  widest  extent 
they  become  very  obvious. 

Skeleton. — Main  longitudinal  fibers,  350  p thick,  narrowing  down  in  places  to  diameter  of  170  p, 
lie  about  2 mm.  apart;  somewhat  fascicular,  and  densely  crowded  with  sand  grains,  spicule  fragments, 
and  foraminifer  shells.  Main  fibers  branch  at  acute  angles,  branches  extending  outward  and  upward 
to  terminate  in  the  conuli.  Connectives  vary  in  thickness  from  100  to  60  p , and  also  are  for  the  most 
part  thickly  crowded  with  inclusions.  In  some  of  the  smaller  fibers,  the  inclusions  are  only  abundant 
enough  to  form  an  axial  string. 

The  system  of  connectives  is  fundamentally  ladder-like,  giving  rise  to  large  squarish  meshes, 
each  occupying  the  whole  space  between  a pair  of  main  fibers  and  having  a longitudinal  or  radial 
length  of  about  1.5  mm.  Connectives  separating  successive  meshes  of  this  sort  are  occasionally  simple, 
but  usually  branch  and  form  secondary  reticula  with  meshes  commonly  300  to  700  p diameter.  The 
large  squarish  meshes,  just  alluded  to,  are  in  places  broken  up  into  smaller  ones  by  the  branching  of 
the  connectives.  Connectives  extending  between  outer  ends  of  main  fibers  are  in  many  places,  but 
not  everywhere,  sufficiently  branched  to  give  rise  to  a superficial  reticulum  with  meshes  commonly 
400  to  700  p diameter. 
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By  JAMES  M.  FLINT, 
Medical  Director , U.  S.  Navy. 


The  foraminifera  belong-  to  the  subking-dom  Protozoa,  class  Rhizopoda;  that  is  to 
say,  they  are  among-  the  simplest  forms  of  animal  life,  consisting-  of  a minute  mass  of 
protoplasm,  or  an  aggregation  of  such  masses,  without  organs  or  tissues,  capable 
of  protruding  any  part  of  the  body  in  the  shape  of  line  threads,  which  How  together 
whenever  they  touch,  forming  a granular  network.  They  are  aquatic,  mostly  marine 
animals,  generally  microscopic  in  size,  and  are  inclosed  in  shells  or  “tests”  composed 
either  of  calcium  carbonate-secreted  by  the  animal,  or  of  available  foreign  material,  such 
as  mud,  sand,  sponge  spicules,  or  dead  shells,  united  by  a calcareous  cement.  A few 
species  are  pelagic,  but  the  greater  number  of  species  live  at  the  bottom  of  the  sea. 

The  shells  of  recent  foraminifera  are  found  almost  everywhere  on  the  ocean  bed, 
the  exceptions  being  in  the  polar  seas,  and  in  the  abysmal  depths  below  about  2,500 
fathoms  where  the  shells  seem  to  be  dissolved  in  the  dense  waters.  As  fossils  they 
are  widely  distributed  and  of  great  geological  significance,  since  they  are  the  source  of 
all  the  chalk  and  much  of  the  limestone  all  over  the  world.  These  calcareous  strata 
are  in  process  of  formation  at  the  present  day,  the  same  as  in  past  geological  ages. 

There  is  but  little  on  record  regarding  West  Indian  foraminifera.  Few  dredgings 
have  been  made  in  that  vicinity,  and  fewer  have  been  studied  and  reported.  The 
Challenger  records  one  dredging  off  Culebra  Island,  in  390  fathoms  of  water,  from 
which  177  species  of  foraminifera  were  identified,  showing  that  foraminifera  are 
very  plentiful  in  these  waters  in  depths  below  the  coral  and  above  the  abysses.  The 
Albatross  also  found  foraminifera  in  great  variety  and  quantity  along  the  northwest 
coast  of  Cuba. 

The  Fish  TIawk  expedition  to  Porto  Rico  obtained  foraminifera  by  shore  col- 
lecting at  Ensenada  Honda,  Caballo  Blanco,  and  Mayaguez,  and  with  the  dredge  or 
tangle  at  the  following  seven  stations: 


Station 

No. 

Locality. 

Depth. 

Bottom. 

Instrument. 

0053 

0079 

0080 
6086 

6091 

6092 

6093 

San  Juan  Harbor,  NW.  angle  of  Morro  Castle  1 mile 

Off  St.  Thomas,  Sail  Rock  W.  by  N.  i N.  6 miles 

Off  St.  Thomas,  Sail  Rock  NW.  1 W.  4 miles 

Off  Culebra,  Punta  Mula  light-house  SW.  1 S.  8J  miles 

OfF  Vieques,  Culebritas  light-house  NE.  i N.  10  "dies 

Off  Vieques  Island,  Culebritas  light-house  NE.  § E.  7±  miles 

Off  Culebra,  Culebritas  light-house  NE.  51  miles 

Fathoms. 

4 to  7j 
20  23 

20 

141 

15 

16 

15 

Finesand. 

Coral 

do 

Coral, sand 

Coral 

do 

do  .... 

Dredge. 

Tangle. 

Dredge. 

Do. 

Tangle. 

Do. 

Do. 

As  will  be  seen,  all  the  dredgings  were  in  quite  shoal  water,  with  coral  or  coral 
sand  at  the  bottom.  The  quantity  of  material  gathered  was  generally  quite  small, 
yielding  few  foraminifera.  Station  6093  furnished  only  7 individuals,  Ensenada 
Honda  6,  Caballo  Blanco  3,  and  Mayaguez  only  2 or  3 exceedingly  minute  ones. 
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A considerable  number  of  species  is  represented,  but  without  exception  the 
individual  shells  are  below  the  typical  size  and  appear  to  have  been  starved  by  the 
more  vigorous  corals  among  which  they  were  found.  The  species  best  represented, 
both  in  numbers  and  development, are  Orbiculina  adunca  and  Amphistegina  lessonii. 

The  following  lists  show,  by  families  and  stations,  the  species  represented  in  the 
collection.  Descriptions  and  figures  of  these  species  may  be  found  in  the  Report  of 
U.  S.  National  Museum  for  1897,  under  the  title  “Recent  foraminifera;  a descriptive 
catalogue  of  specimens  dredged  by  the  U.  S.  Fish  Commission  steamer  Albatross  A 

LIST  OF  FORAMINIFERA  BY  FAMILIES. 


Family  Lituolio.e: 

Ammodiseus  incertus  d’Orbigny. 

Family  Textulakiixe: 

Texlularici  gramen  d’Orbigny. 

Clavulina  parisiensis  d’Orbigny. 
eocxna  Gumbel. 

Family  Miliolidye: 

Biloculina  Ixvis  Defrance. 

bulloides  d’Orbigny. 

Spirolocidina  grata  Terquem. 

Vertebralina  insignis  Brady. 

Miliolina  linnxana  d’Orbigny. 
seminulum  Linn. 
bicornis  Walker  & Jacob. 
tricar inata  d’Orbigny. 
reticulata  d’Orbigny. 
venusta  Karrer. 

buccidenta  var.  plc&ntiformis  Brady. 
angularis  Flint. 
circmaris  Borneman  n . 

Orbiculina  adunca  Fichtel  & Moll. 

Orbitolites  duplex  Carpenter. 

LIST  OF  FORAMINI 

Station  6053:  Clavulina  eocxna  Gumbel,  Biloculina 
Uevis  Defrance,  Spiroloculina  grata  Terquem, 
Miliolina  linnxana  d’Orbigny,  M.  seminulum 
Linn.,  M.  bicornis  W.  & J.,  M.  tricarinata 
d’Orbigny,  Orbiculina  adunca  F.  & M.,'  Orbi- 
tolites marginalia  Lamarck,  0.  duplex  Carp., 
Peneroplis pertusus  Forsk.,  Cristellaria  cultrata 
Month,  C.  gibba  d’Orbigny,  Uvigerina  pyg- 
rnxa  d’Orbigny,  Orbulinavni  versa  d’Orbigny, 
Globigerma  bulloides  d’Orbigny,  G.  dubia 
Egger,  Pulvinulina  menardii  d’Orbigny,  P. 
tumida  Brady,  Truncatulina  rosea  d’Orbigny, 
T.  pygmsea  Hantk.,  Anomalina  arimeninsis 
d’Orbigny,  Amphistegina  lessonii  d’Orbigny. 

Station  6079:  Ammodiseus  incertus  d’Orbigny,  Textu- 
laria  gramen  d’Orbigny,  Clavulina  parisiensis 
d’Orbigny,  Miliolina  seminulum  L. , M.  reticu- 
lata d’Orbigny,  M.  venusta  Karrer,  M.  buccu- 
lenta  var.  placentiformis  Brady,  Orbiculina 
adunca  F.  & M.,  Orbitolites  duplex  Carp., 
Amphistegina  lessonii  d’Orbigny. 

Station  6080:  Clavulina  parisiensis  d’Orbigny,  Mili- 
olina linnxana  d’Orbigny,  Orbiculina  adunca 
F.  & M.,  Truncatulina  prxcincta  Karrer, 
Amphistegina  lessonii  d’Orbigny. 


Family  Miliolidje — Continued. 

Orbitolites  marginalia  Lamarck. 

Peneroplis  pertusus  Forskal. 

Family  Lagenid.e: 

Cristellaria  cultrata  Montfort. 

gibba  d’Orbigny. 

Uvigerina  pygmsea  d’Orbigny. 

Family  GlobigerinidJe: 

Orbulina  universa  d’Orbigny. 

Globigerina  bulloides  d’Orbigny. 

sacculifera  Brady. 
dubia  Egger. 

Family  Rotalidye: 

Pulvinulina  menardii  d’Orbigny. 
tumida  Brady. 

Truncatulina  rosea  d’Orbigny. 

pygmxa  Hantkin. 
prxcincta  Karrer. 

Anomalina  ariminensis  d’Orbigny. 

Family  Nummulinid®: 

Polystomella  striatopunctata  Fichtel  & Moll. 

Amphistegina  lessonii  d’Orbigny. 

ERA  BY  STATIONS. 

Station  6086:  Vertebralina  insignis  Brady,  Orbi- 
culina adunca  F.  & M.,  Polystomella  striato- 
punctata  F.  & M. 

Station  6091 : Orbiculina  adunca  F.  & M. 

Station  6092:  Biloculina,  bulloides  d’Orbigny,  Milio- 
lina linnxana  d’Orbigny,  M.  reticulata  d’Or- 
bigny, Orbiculina.  adunca  F.  A M.,  Orbitolites 
marginalis  Lamarck,  Globigerina  sacculifera 
Brady,  Truncatulina  pygmxa  Hantk.,  Polysto- 
mella striatopunctata  F.  & M. , Amphistegina 
lessonii  d’Orbigny. 

Station  6093:  Texlularia  gramen  d’Orbigny,  Orbi- 
culina adunca  F.  & M.,  Orbitolites  marginalis 
Lam.,  Globigerina  bulloides  d’Orbigny,  Trun- 
catidina  pygmxa  Hantk.,  Polystomella  striato- 
punctata F.  & M. 

Ensenada  Honda,  Culebra  Island:  Miliolina  angu- 
laris Flint.  M.  circularis  Bornem,  Polystomella 
striatopunctata  F.  & M. 

Caballo  Blanco  Reef:  Miliolina  bicornis  W.  & J., 
Truncatulina  rosea  d’Orbigny,  Pulvinulina 
tumida,  Brady. 

Mayaguez:  Collection  consists  of  fine  sand,  with 
an  occasional  minute  foraminifer. 


I N D E X . 


aaptos,  Ancorina  388. 

Suberites  388. 

Tuberella  388. 

abbreviates,  Eurypanopeus  30. 

Panopeus  30. 
abdita,  Heliastraa  302. 
abranchiata,  Glycera  200. 
Acabaria  273. 

Acamptogorgia  275. 

Acanella  274. 
acantha,  Actfea  33,34. 
acantUocbirus,  Glypturus  93,  94. 
Acanthogorgia  275. 

aspera  281. 

Acanthoisis  274. 

Acanthonyx  52,  60. 
debilis  60. 
emarginatus  60. 
petiverii  60. 

Acantliopus  19. 
acanthurus,  Bithynis  123. 

Pahemon  123. 
acanthus,  Cancer  34. 
acerosa,  Gorgonia  287. 

Pterogorgia  287. 

Achelous  depressifrons  44,  45. 
ordwayi  44,  46. 
ruber  51. 
seb®  44,  46. 
spinicarpus  44,  47. 
spinimanus  44,  45. 
tumidulus  51. 

Acis  275. 

solitaria  285. 

ackleianus,  Pachycheles  136. 
ackleyi,  Zoroaster  237. 
acropora,  Heliastraa  301. 
Madrepora  301. 

Orbicella  291,301,302. 

Actaea  24,33. 

acantha  33,34. 
bifrons  33,34. 
nodosa  33. 
rufopnnctata  33. 
rufopunctata  nodosa  33. 
setigera  33. 
spinifera  34. 

Actinactis  flosculifera  346. 

Actine  379. 

Actinia  anemone  366. 
annulata  355. 
bicolor  359,  363. 
crucifera  368. 
egletes  363. 
flosculifera  346. 
granulifera  347,  348,  368. 
helianthus  365,  366. 
osculifera  368,  370. 
sociata  333. 
sol  363. 
sol  if era  355. 
tricolor  359,  363. 
ultramarina  368. 

Actlni®  326,  352,  392. 

Actiniaria  323, 324, 325, 326, 327, 329, 
330, 342. 

Actinin®  326, 327, 329, 342, 363, 364. 
Actinodendrid®  364. 

Aetinometra  meridionalis  235. 

rubiginosa  235. 

Actinoporus  328,  364. 


Actinoporus  elegans  364. 

Actinotryx  328,  363,  364. 

sancti-thom®  363. 

Actinozoa  324. 
aculeata,  Hyas  77. 

. Othonia  77. 

Pitho  77,  78. 
aculeatus,  Cancer  66. 

Mithrax  66,  67. 
acuta,  Hireinia  404. 

Poly th  erses  404. 
acuticornis,  Mithrax  65,  66. 

Nemausa  66. 

acutidens,  Callinectes  sapidus  17. 
adactyla,  Hippa  138. 

Adamsia  358,  359,  361. 
egeletes  359. 
polypus  359. 
sol  359. 
tricolor  359. 

adunca,  Orbiculina  416. 

AEga  ecarinata  171. 

AEgeon  347. 

AEgid®  164,  171. 

AEpinus  52,  54. 

septemspinosus  54. 

Eequinoctialis,  Scyllarides  97. 

Scyllarus  97. 
affinis,  Munida  147. 

Pal®mon  125. 
afrieanus,  Pal®mon  123. 

Agaricia  291,  310. 
agaricites  326. 
cailleti  291,  311. 
elephantotus  291,  310. 

Agaricid®  309. 
agaricites,  Agaricia  326. 
agaricus,  Porites  317. 
agassizii,  Eucratodes  35,36. 

Mulleria  259. 

Agelas  schmidtii  398. 
agilis,  Podarke  185. 
agonus,  Lambrus  79. 

Aiptasia  354,  357. 

annulata  329,  355,  357,  358,  372,  374. 
solifera  355,  357,  358. 
tagetes  355. 

Aiptasinaf  329,  354. 
alata,  Aricidea  202. 
albicans,  Ocypoda  6. 

Ocypode  6. 

albocinctus,  Lineus  225,  228. 
albonasus,  Lineus  227. 

Albunea  gibbesii  139. 
oxyophthalma  139. 
symnista  139. 

alcicornis,  Millepora  291,  318. 
Alcirona  hirsuta  169,  170. 

Alcironid®  164,  169. 

Alcyonacea  269. 

Alcyonaria  268,  269,  324,  330. 
Alcyonid®  269,  270. 

Alcyonium  270. 

Alemo  sevcliellensis  388. 

Aliciid®  328,  351. 

Alpheens  104. 

Alpheid®  4,  91,  101. 

Alpheiii®  104. 

Alpheus  104,  105. 
armatus  105,  108. 
bermudensis  107. 


Alpheus  candei  105. 
cristulifrons  105,  106. 
dentipes  105. 
floridanus  105,  107. 
formosus  105,  106. 
heterochalis  105,  107. 
intrinsecus  109. 
macrocheles  105,  106. 
megaclieles  105. 
minus  107, 109. 
neptunus  110. 
obeso-nmnus  106. 
packardii  105,  107. 
poeyi  106. 
pracox  109. 
rostratipes  105,  108. 
saulcyi  109. 

var.  brevicarpus  109. 
longicarpus  110. 
streptochirus  106. 
transverso-dactylus  105. 
tridentulatus  109. 
alternata,  Luidia  236. 
alternatus,  Palicus  12. 
amaranthus,  Pachychalina  391. 

Phorbas  391 . 

Amathia  hystrix  62. 
americana,  Anchistia  121. 

Etliusa  89. 

Ethusa  mascarone  89. 
Phyllangia  299. 

Rehilla  279, 

americanum,  Gnathophyllum  126. 
americanus,  Arctus  97. 

Cerianthus  329,  330. 

Chlorodius  27. 

Eupanopeus  28,29. 

Leptodius  27. 

Panopeus  29. 

Parapen®us  101 , 102. 
Periclimenes  121. 

Scyllarus  97. 

Ammodiscus  incertus  416. 
Ammothea  271. 

Ammotrypane  flmbriata  207. 
amcena,  Porcellana  135. 
amoenus,  Petrolisthes  135. 
Ampharetid®  206. 

Amphicteis  nasuta  206. 
Amphictenid®  206. 

Amphilaphis  275. 

Amphimedon  arborescens  392. 
Amphiodia  planispina  241,  247. 
pulchella  241 , 248. 
riisei  241,  248. 

Amphinome  microcarunculata  194. 
Amphinomid®  194. 

Amphioplus  stearnsii  241,  248. 
Amphipholis  goesii  241,  247. 
gracillima  251. 
limbata  241,  247. 
subtilis  241,  247. 

Amphipsila  fulva  245. 

maculata  245. 

Amphistegina  lessonii  416. 
Amphiura  bihamula  241,  247. 
flexuosa  241,  247. 
stimpsoni  241,  247. 

Anamathia  hystrix  62. 
ananas,  Explanaria  303. 

Favia  303. 
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ananas,  Madrepora  303. 

Parastrea  303. 

Anasimus  52,  58. 

fugax  59. 

Anatrisene  379. 

Anchistia  americana  121. 

Ancorina  aaptos  388. 
fibrosa  385. 

anemone,  Actinia  300,  367. 

Discosoma  365,  366. 
Homostichanthus  365,  366,  367. 
anguiculus,  Gorgonia  284. 
angularis,  Miliolina  416. 
angulata,  Ophiothrix  240,  244,  263. 
angustifrons,  Pisosoma  135. 

Anilocra  iaticauda  172. 
anisodon,  Othonia  77. 

Pitho  77,  78. 
annularis,  Astrea  301. 

Heliastreea  301. 

Madrepora  301. 

Orbicella  301. 
annulata,  Actinia  355. 

Aiptasia  329, 355, 357, 358, 372, 374. 
Astroporpa  241,251. 

Dysactis  355. 

Vermilia  210. 
annulifilis,  Terebella  205. 
anomala,  Aplysina  377,  407. 
anomalee,  Madrepora;  312. 
anomalia,  Bracbyura  131. 

Macrura  131. 

Anomalina  ariminensis  41(i. 

Anomura  131. 

Antedon  hagenii  235. 
antellarum,  Diplobdelia  219. 

Anthelia  270. 

Anthemiphyllia  patera  311. 
Antheopsis  364. 

Anthias  141. 

Anthogorgia  275. 

Anthomastus  270. 

Anthomuricea  275. 

Anthostoma  iatacapitata  203. 

ramosum  203. 

Anthomastus  270. 

Anthopodium  270. 

Anthoptilidse  271. 

Anthothela  273. 

Anthoz.oa  292,  325. 

Anthropleura  347. 

granulifera  348,  350. 
antiilensis,  Astropeeten  236. 
CerebratulUs  225,  227. 

Clibanarius  142. 

Dromidia  132. 

Eupolia  226. 

Ophioblenna  251. 
antiliiensis,  Bunodeopsis  351. 
Antinedia  duchassaingi  330. 

tuberculata  330. 

Antipatharia  324,  325. 

Antipathes  tristis  287. 

Anuropidse  168. 

Anuropus  branchiatus  168. 

Aplysina  406. 
crassa  409. 
fenestrata'  408. 
flagelliformis  406. 
flagcliit'ormis  var.  anomala  377, 407. 
fragilis  408. 
hirsuta  409. 

Aplysinidae  406. 

Apocremnus  septemspinosus  54. 
appressa,  Opliiura  240,242. 

Apseudes  espinosus  164. 

Apseudid®  163, 164. 

Arabella  opaiina  199. 

Arana  del  mar  53. 

Aratus  15, 17. 
pisonii  17. 

arborescens,  Amphimedon  392. 
arbuscula,  Carvophyllia  298. 

Cladocora  296, 298, 354. 

Arctus  americanus  97. 

gundlachi  97. 
arcuata,  Hypoconcha  133. 

Arenaaus  44,50. 

cribrarius  50. 
arenaria,  Ocypode  0. 
areola,  McCandra  305. 
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areolata,  Madrepora  305. 

Mseandrina  305. 

Manicina  291, 295, 296, 297, 305. 
Pachychalina  392. 
areolatus,  I'anopeus  29. 
argus,  Palinurus  98. 

Panulirus  98. 

Aricia  cirrata  201. 

Aricidea  alata  202. 

Ariciidse  201. 

ariminensis,  Anomalina  416. 
armata,  Porcellana  133. 
armatus,  Alpheus  105,  108. 

Axius  96. 

Petrolisthes  133. 

Arrow  Crab  53. 
arroyensis,  Nereis  193. 
articula,  Eunice  190. 
articulata,  Eunice  196. 
articulatus,  Astropeeten  238. 
aspera,  Acanthogorgia  281. 

Thoe  63. 

asperrima,  Echinocueumis  256,  257. 
asperula,  Axhelia  291,  294. 

Madracis  294. 

Aspidochirot*  259.  ' . 

Astacus  jamaicensis  123. 

Aster  379. 

Asteractis  342,  343,  344,  346. 
bradleyi  346. 
conquilega  346. 

expansa  329,  343,  345,  346,  366,  370, 
372,  373. 

flosculifera  346. 
formosa  346. 

Asterias  141. 

tenuispina  238. 

Asterina  238. 
folium  237. 
minuta  238. 

Asteroidea  230,  260,  261,  262. 
Asthenosoma  liystrix  252,  253. 

Astrsea  astroites  309. 
barbadensis  301. 
radians  309. 
siderea  309. 
tricophylla  309. 
astrseoides,  Madrepora  317. 

Porites  317. 

Astrangia  298. 

astreiformis  291,  299,  300. 
danse  299. 
expansa  299. 
granulata  298,  299. 
harrisi  299. 
lineata  299. 
ludoviciana  299. 
marylandica  299. 
michelini  299. 
neglecta  298,  299. 
phyllangoides  299. 
rathbuni  299. 
solitaria  291,  298,  299. 
wilcoxensis  299. 

Astrangidse  298,  300. 

Astrea  annularis  301. 
galaxea  309. 
siderea  309. 

astreiformis,  Astrangia  291,  299,  300. 
astreoides,  Porites  291. 

Astrogorgia  275. 
astroides,  Porites  317. 
astroites,  Astrsea  309. 

Madrepora  309. 

Astropeeten  antiilensis  236. 
articulatus  238. 
duplicatus  236. 

Astrophyton  251. 

Astroporpa  annulata  241,  251. 
Astroschema  oligactes  241,  251. 
atlantica,  Coralliocaris  122. 
atropos,  Moira  255. 

Atya  118,  119,  120. 
bisulcata  120. 
scabra  119. 

Atyidse  91,  118,  120. 

Atyoida  119,  120. 

' bisulcata  120. 
potimirim  120. 

Atysscaber  119. 
augustata,  Calappa  80. 
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Aulactinia  347. 
granulifera  348. 
stelloides  347,  352. 
aurantiaca,  Cladochalina  393. 

Pachychalina  393. 

Aureliania  364. 

Aurelianid®  364,  365. 
auricoma,  Pectinaria  206. 
auricula,  Mammillifera  332. 

Zoanthus  332. 
auriculata,  Eunice  196. 

Automate  104,  112. 
dolicliognatha  112. 
evermanni  112. 

Axhelia  294. 

asperula  291,  294. 
decactis  295. 
mirabilis  291,  295. 
myriaster  294. 

Axiida?  91,  95. 

Axinella  reticulata  400. 

Axinellidse  399. 

Axius  95. 

armatus  96. 
defensus  95,  96. 
insequalis  95,  96. 

Axohelia  mirabilis  295. 
myriaster  295. 
schrammi  295. 
bahamensis,  Cancer  140. 

Petrochirus  140,  359. 
bairdii,  Cycloes  85. 

Nereis  193. 

Balanidse  179,  180. 

Balanus  180. 

Barathrobius  271. 
barbadensis,  Astrsea  301. 

Remipes  138. 
barbata,  Frevillea  9. 

Bartholomea  354. 

solifera  355,  358. 

Bathyactis  symmetrica  311. 
Bathygorgia  274. 

Batrachonotus  52,  56,  57. 
brasiliensis  57. 
fragosus  57. 

Bebryce  275. 
belgica,  Pectinaria  206. 
bella,  Ccenangia  299. 

Bellonella  270. 
bermudensis,  Alpheus  107. 
Eupanopeus  28,  29. 

Nika  104. 

Panopeus  29. 
bernhardus,  Pagurus  138. 
berteriana,  Cary ophy Ilia  291,  292. 
Bhawania  goodei  195. 
bicarinata,  Lissa  64. 
bicolor,  Actinia  359,  363. 

Calliactis  359. 
bicornis,  Miliolina  416. 
bicornuta,  Pisa  72. 
bicornutus,  Microphrys  71.  72. 
bidentata,  Ophiacantiia  240,  249. 
biformis,  Squilla  160. 
bifrons,  Actrea  33,  34. 
bihamula,  Amphiura  241,  247. 
bilabiata,  Lumbriconereis  199. 
bilobata,  Lysidice  200. 

Biloculina  bulloides  416. 
lsevis  416. 

bipinnata,  Gorgonia  287. 

Pterogorgia  287. 
bisulcata,  Atya  120. 

Atyoida  120. 
bispinosus,  Cronius  51. 

Bithynis  123. 

acanthurus  123. 
jamaicensis  123. 
olfersii  123,  124. 
savignyi  123,  124. 
bituberculatus,  Epialtus  60. 
blakiana,  Eucinetops  55. 
blanchardi,  Hirudinaria  213,214,220. 
bocourti,  Callinectes  47,  49. 

Boscia  sinuatifrons  23. 

Brachycarpus  savignyi  121. 
Brachycneminee  329,330,331.  . 
Brachyura  3,5,131. 

anomalia  131. 
bradleyi,  Asteractis  346. 


branchiata,  Polynoe  186. 
branchiatus,  Anuropus  168. 

Branch  tropus  166,  167. 

littoralis  166, 168. 
branneri,  Glvpturus  93. 

Porites  317. 

brasiliensis.  Batrachonotus  57. 
Meandrina  297. 

Penseus  100. 

Pilumnus  38,40,41. 
brevicarpus,  Alpheus  saulcyi  109. 
brevicauda,  Ophiura  240. 
brevis,  Nicidion  200. 
brevisetosa,  Polynoe  186. 
brevispina,  Ophiura  240,  242. 

Briareidse  272,  273. 

Briareinae  272. 

Briareum  273. 

Brissopsis  255. 

lyrifera  252,  254.  255. 

Brissus  unicolor  255. 

Brittle-stars  239. 
brucei,  Tedania  395. 
bucculenta,  Miliolina  416. 
bulloides,  Biloculina  416. 

Globigerina  416. 

Bunodactidee  329,  344,  347-351,  352. 
Bnnodactis  347,  351. 

Bunodella  347. 

Bunodeopsis  328. 

antilliensis  351. 

Bnnodes  347. 

gemmacea  347. 
taeniatus  348,  350. 
thallia  349,  350. 
verrucosa  347,  354. 

Bunodidae  347. 

Bunodosoma  328,  348. 

granulifera  329,  344,  348,  350,352, 
372  373. 

spherulat'a  323,  329,  344, 350, 366, 372, 
373, 374. 

Buragina  23. 

burmudensis,  Cymodocea  173. 
Bnruquena  23.  ’ 
cielata,  Pericera  73, 

Pericera  cornuta  73. 

Cacospongia  spongeliformis  403. 
Caeloria  306. 

caespitosa,  Cladocora  298. 
caillet.i,  Agaricia  291,  311. 

Mycedium  311. 

Calappa  84. 

augustata  86. 
fiammca  84. 
galloides  85. 
gallus  84,  85. 
marmorata  84. 
sulcata  84,  85. 

Calappidae  5,  84. 

Calcarea  382. 

Calcinus  sulcatus  141. 

Oaligorgia  275. 

Calliactis  358,  359,  361,  363. 
bicolor  359. 
decorata  359. 
egeletes  359. 
miriam  361. 
polypus  359,  361. 

tricolor  329,  358,  359,  361,  372,  374. 
Callianassa  91,  92. 
grandimana  94. 
longiventris  92. 
marginata  92. 
minima  92. 

Callianassidae  91. 

Callianidea  91,  94. 
mucronata  94. 
typa  94. 

Callianisea  94. 

Callinectes  44,  47. 
bocourti  47,  49. 
danse  47,  48. 
exasperatus  47,  49. 
larvatus  48. 
marginatus  47,  48. 
ornatus  47,  48. 
sapidus  acutidens  47. 
tumidus  49. 

Callipodium  270. 

Callisea  94. 
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Callisis  274. 

Callistophanus  277. 

Callozostrinse  272. 

Callozostron  275. 

Calypterinus  275. 

Calyptrophora  275. 

Calyptrophorinse  272. 

Caminus  sphsrroconia  386. 
canaliculata,  Piocessa,  104. 

Cancer  acanthus  34. 
aculeatus  66. 
bahamensis  140. 
corallinus  25. 
cordatus  14. 
cornudo  73. 
coronatus  71. 
coryphe  71. 
dep'ressa  19. 
erythropus  132. 
flammea  84. 
forceps  50. 
furcatus  73. 
gallus  85. 
gonagra  42. 
grapsus  16. 
heros  61. 
hispidus  67. 
jamaicensis  123. 
limosa  41 . 
lobata  26. 

marinus  chelis  rubris  132. 
mirabilis  78. 
parvulus  27. 
planissimus  19. 
princeps  86. 
punctata  87. 
rumphii  37. 
sabulosa  133. 

Sagittarius  53. 
sclopetarius  142. 
spectabilis  26. 

Cancroidea  23. 
candei,  Alpheus  105. 

Capitellidse  197,  206. 
captiva,  Holothuria  256,  257. 
Cardisoma  14. 
guanhumi  15. 

caribsea,  Palythoa  329,331,  341,372,373. 
caribseorum.  Palythoa  341. 
caribbsea,  Micropanope  31. 
caribbseus,  Eurypanopeus  31. 

Hexapanopeus  30,  31. 
caribcea,  Peetinia  296. 
cariboum,  Siphonostomum  208. 
Caridea  91,  104. 

Caridina  120. 
carinata,  Leptochela  127. 

Carnosa  386. 

carolinense,  Tozeuma  11  1. 
caEolinensis,  Othonia  78. 

Speocarcinus  11. 
carolinus,  l’alcemonetes  126. 

Carpilius  24. 

corallinus  25. 
carteri,  Pericharax  382. 
carunculata,  Hermodice  194. 
Caryophyllia  292. 
arbuscula  298. 
berteriana  291,  292. 
formosa  292. 
solitaria  298. 

Caryophyllidse  292. 

Cassis  359. 

Castalia  longicirrata  185. 

mutilata  185. 

Catometopa  5,  32. 
caudata,  Cilicea  172. 
cavernosa,  Orbicella  300. 
cavernosus,  Favites  300. 

Cavernularidse  272. 

Cenobita  diogenes  139. 

Ceratoisidinse  272. 

Ceratoisis  274. 

Ccrebratulus  225,  229. 
antillensis  225,  227. 
crassus  225. 

cerebriformis,  Diploria  306. 

Cereus  crucifer  368. 
lessoni  348. 
sol  350. 

Ceriantharia  324,  325,  329,  330. 
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Cerianthese  323,  324. 

Cerianthidm  329. 

Cerianthus  323,  329,  331. 

americanus  329,  330. 
Ceriantipatharia  325. 

Chsetopteridae  205. 

Chalina  rubens  392. 

Chalininse  390. 

Chalinopsilla  pilosa  401. 

Charybdella  44,  51. 
rubra  51. 
tumidula  51. 

Chasmocarcinus  6,  9. 

cylindricus  10. 

Chela  379. 

Chelifera  163,  164. 

Chiaster  379. 

chiragra,  Gonodactylus  152,  153,  160. 
Chiridota  rotifera  259. 

Chironephthya  271. 

Chlceia  euglochis  194. 

Chlorsemidse  208. 

Chlorodiella  24,  36. 

longimana  36. 

Chlorodius  36. 
americanus  27. 
dispar  25. 
floridanus  27. 
longimanus  36. 

Choanosomal  379. 

Choanosome  379. 

Chondractininaj  354. 

Chondrilla  nucula  386. 

Chondrosidse  386.  ■ 

Chord  379. 

Chorinus  52,  61. 

heros  61. 

Choristida  383. 

Chrotella  minuta  383. 

Chrysogorgia  271. 

desbonni  281. 

Chrysogorginee  272. 

Chrysopetalidae  195. 

Cidaristribuloides  252. 

ciliata,  Pseudosquilla  151,  153,  154,  155. 

Squill  a 154. 

Cilicea  caudata  172. 
cincta,  Hoplophoria  342. 
cinctimanus,  Mithrax  65,  70. 
cinerea,  Ophiura  240,  242. 

Sesarma  18. 

cingulata,  Clymene  207. 
circularis,  Miliolina  416. 

Cirolana  mayana  166. 
obtruncata  166,  167. 
parva  166,  167. 

Cirolanidse  164,  166,  168. 
cirrata,  Aricia  201. 

Clymene  207. 

Cirratulidfc  204. 

Cirratulus  204. 
elongatus  204, 
melacanthus  204. 
nigromaculata  204. 

Cirripedia  179. 

Cistenides  gouldii  206. 

Cladochalina  aurantiaca  393. 
Cladocora  298. 

arbuscula  291,298,  354. 
csespitosa  298. 
debilis  291,  298. 
parvistella  298. 
unipedalis  298. 

Cladome  379. 

Cladus  379. 

claperedii,  Phyllochajtopterus  205. 
Clathraria  273. 
clathrata,  Clathria  397. 

Hircinia  402. 

Luidia  237. 

Clathria  397. 
clathrata  397. 
jugosa  397. 
clavaria,  Porites  314. 

Clavularia  270. 
riisei  278. 

Clavulina  eoctena  416. 

parisiensis  416. 

Cleantis  planicauda  174. 

Clematissa  275. 

Clibanarius  antillensis  142. 
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Clibanarius  formosus  142. 
sclopetarius  142. 
tricolor  142. 
olivosa,  Platygyra  30G. 

Clymene  cingulate  207. 
cirrata  207. 
torquatus  207. 

Clymenella  torquata  207. 
Glypeaster  subdepressus  255. 
Clythrocerus  89,00. 
nitida  90. 
perpusillus  90. 

Cnidaria  325. 
coarctata,  Favia  303. 
cnelata,  I‘ericera  73. 

Stenocionops  fureata.73. 
Ccelogorgia  270. 

coeloptychioides,  Margaritelia  382. 
Cceloria  305. 

forskselana  305. 
labyrinthiformis  305. 
Coenangia  bella  299. 
collegniana,  Porites  317. 
Collenehyma  379. 

Collodes  52,  55,  56,  57. 
inermis  56. 
levis  56. 

Comatulse  235. 

communis,  Pseuderichthus  156. 

Pseudosquiila  156. 
complanata,  Eurvthoe  194. 

Syllis  183. 

concava,  Cryptopodia  82. 
concavum,  Macrocoeloma  73,  75. 
Conchodytes  122. 
conferta,  Favia  304. 
confertus,  Paraeyathus  292. 
conglomeratus,  Porites  317. 
Conocyathus  312. 
conquilega,  Asteractis  346. 
constrictus,  Parapenseus  101. 

Penseus  101. 

Conulus  379. 

Coppatias  solidissima  387. 
Coppatiidse  387. 

Corallana  tricornis  169. 
Corallanidre  164,  169. 

Corallidai  272,  274. 
coralligens,  Hoplophoria  342. 

Lebrunia  326. 
corallinus,  Cancer  25. 

Carpilius  25. 

Coral  liocaris  120,  122. 

atlantica  122. 

Corallium  274. 

poris  stellatis  314. 
cordatus,  Cancer  14. 

Ucides  14. 
cornudo,  Cancer  73. 

Pericera  73. 

'Cornularia  270. 

Cornularidse  269. 

Cornulariella  270. 

Cornulariidse  270. 
cornuta,  Pericera  73,  360,  363. 
coronatus,  Cancer  71. 

Mithraculus  71. 

Mithrax  71. 

Cortex  379. 

Corynactis  328. 
coryphe,  Cancer  71. 

Mithrax  65,  71. 

Cosmoporites  laevigata  317. 
costata,  Cyphastreea  301,  302. 
couchii,  Nika  104. 

Crabs  5. 

Arrow  53. 

Fiddler  6. 

Fresli-water  23. 

Ghost  6. 

Land  13,  16. 

Mangrove  15,  17. 

Mud  28. 

Oyster  20. 

Sand  6. 

True  3. 

Cradact.is  342. 
erassa,  Aplysina  409. 
Dendrospongia  409. 

Eunicea  283. 


erassa,  Gorgonia  285. 

Meandrina  306. 

Plexaura  285. 

crassibranchiatus,  Thelepus  206. 
crassicornis,  Urticina  358. 
crassispina,  Echinaster  238. 
crassus,  Cerebratulus  225. 

Drepanophorus  225. 
crenulata,  Siderastrsea  309. 
cribrarius,  Arenseus  50. 

Portunus  50. 

Cribrina  347. 
crinita,  Notopygos  194. 

Crinoidea  235. 
crispa,  “Diaseris”  291. 
crispata,  Manicina  305. 
Cristellaria  cultrata  416. 
gibba  416. 

eristulifrons,  Alpheus  105,  106. 
cristulipes,  Hemus  63. 

Cronius  bispinosus  51. 
ruber  51. 

crucifer,  Cereus  368. 

Phymanthus  329,  368,  370,  372. 
crucifera,  Actinia  368. 

Epicystis  368,  370. 
cruentate,  Goniopsis  15. 
cruentatus,  Grapsus  15. 
crustata,  Solanderia  280. 
Cryptopodia  79,  82. 
concava  82. 
granuiata  83. 

Cryptosoma  85, 

Crystallophanes  270. 

Ctenocella  277. 

Ctenophyllia  295. 
meandrites  296. 
profunda  296,  297. 
quadrata  296. 
eubensis,  Epilobocera  23 
Hippa  138. 

Pagurus  142. 

Remipcs  138. 
eucnllata,  Mycedia  310. 

Madrepora  310. 
cucullatum,  Mycedium  310. 
Cucumaria  260. 

punctata  259. 
culebra,  Eunice  197. 
culebriB,  Philoscia  176. 
cultrata,  Cristellaria  416. 
curaqaoense,  Sesarma  18. 
curtum,  Treniosoma  226. 
cuspidate,  Hircinia  377. 
Cyathoceras  portoricensis  291,  293. 
Cyathopodium  270. 

Cyclodorippc  granuiata  90. 
nitida  90. 
plana  90. 

Cycloes  84,  85. 

bairdii  85. 

Cyclograpsus  15, 18. 

integer  18. 

Cvclois  bairdii  85. 

Cyclometopa  5,  23. 

Cyclorhynclius  113. 
Cycloxanthops  24,  27. 

denticulatus  27. 

Cycloxanthus  27. 
cylindricus,  Chasmocarcinus  10. 
cylindrus,  Dendrogyra  306. 
Cymodocea  burmudensis  173. 
Cymopolia  12. 
sica  13. 

Cymothoidee  164,  172. 

Cyphastrsea  costata  301,  302. 
oblita  301. 

Cystiactis  eugenia  350,  351. 

tuberculosa  351. 
danse,  Astrangia  299. 

Callinectes  47,  48. 

Pectinia  297. 
danai,  Manicina  305. 

Danielssenia  277. 

Dasybranchus  lunulatus  206. 
rectus  207. 
umbrinus  206. 

Dasychone  ponce  209. 

Dasygorgia  274. 

Dasygorgidse  272,  274. 
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dasypodus,  Pilumnus  38,  40. 
debilis,  Acanthonyx  60. 

Cladocora  291,298. 
decactis,  Axhelia  295. 
decemspinosus,  Solenolambrus  81,  82. 
decora,  Macrobdella  214. 
decorata,  Calliactis  859. 
decorus,  Pentacrinus  235. 
dedalea,  Meandrina  306. 
defensus,  Axius  95,  96. 
de  filippii,  Paraeyathus  291,  292. 
delineata,  Eupolia  226. 

Polia  226. 

Taeniosoma  226. 

delineation,  Tseniosoma  225,  226. 
Deltocvathus  italicus  291,  293. 
Demospongife  383. 

Dendrochirotse1 259. 

Dendrogyra  cylindrus  306. 
Dendromelidre  342. 

Dendrospongia  erassa  409. 
densipedes,  Holothuria  256,  257. 
denticulata,  Eunice  196. 
denticulatus,  Cycloxanthops  27. 
Xantho  27. 

dentipes,  Alpheus  105. 
depressa,  Cancer  19. 

Panoplax  12. 

Plagusia  19. 

depressifrons,  Achelous  44,  45. 

Portunus,  44,  45. 
depressus,  Mithrax  65,  68. 

Paguristes  132,  143,  144. 

Dermal  membrane  379. 
desbonni,  Chrysogorgia  281. 

Desma  379. 

Desmacidonidse  396. 

Deuterocladus  379. 
diaeantha,  Lupa  48,  49. 

Pericera  74. 

diacanthum,  Macrocoeloma  73,  74. 
Diactinal  379. 

Diadema  setosum  252,  253. 

“Diaseris”  crispa  291. 

Diehoccenia  301. 
porcata  303. 
stokesi  303. 

dichotoma,  Gorgonia  285. 

Plexaurella  285. 

Dicliotrisene  379. 
diffusa,  Oculina  291,  294. 
digitate,  Reniera  395. 
digueti,  Paguristes  145. 
dilatatus,  Epialtus  60. 
diogenes,  Cenobita  139. 

Pagurus  139. 

Diopatra  198. 
diplacantha,  Pericera  74. 
diplacanthum,  Macrocoeloma  73,  74. 
Diplactis  342. 

Diplobdella  antellarum  219. 

Diploria  306. 

cerebriformis  306. 
labyrinthiformis  295. 
dipsacea,  Isophyllia  326. 

Diptvchus  uncifer  148. 
discolor,  Tseniosoma  225,  226. 
Diseosoma  364. 

an  mono  365,  366. 
helianthus  365,  366. 
nummiforme  364. 

1 liscosomida?  364. 
dispar,  Chlorodius  25. 

Leptodius  25. 

Liomera  25. 

Ophiactis  246. 

Dissodactylus  20,  21,  22. 
encop’ei  22 
mellitse  22. 
nitidus  22. 

disticha,  Pectinia  297. 
distinguendus,  Pseuderichthus  156. 
dolichognatha,  Automate  112. 
Domecia  24,  43. 
hispida  43. 

domestica,  Pontonia  122. 

Dorippidsc  5,  89. 

Dorocidaris  papillate  252. 
dorsalis,  Lithotrya  179. 

Sicyonia  103. 
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Drepanophorus  crassus  225. 

Drifa  271. 

Drimo  126. 

Dromia  132,  133. 
erythropus  132. 
lator  132. 

Dromias  131. 

Dromidia  antillensis  132. 
dubia,  Globigerina  416. 

Ophionereis  240,  248. 
duchassaingi,  Antinedia  336. 

Isaurus  329,  336,  372,  373. 
duerdeni,  Homostichanthus  365,  367. 
duplex,  Orbitolites  416. 
duplicates,  Astropecten  236. 

Duva  271. 

Dynamene  nodulosa  173. 

perforata  173. 

Dysactis  annulata  355. 

Ebalia  86,  87. 
stimpsonil  87. 

eburneum  elegans,  Ophlomusium  240. 
Ecactine  379. 
ecarinata,  Aega  171. 

Echinanthus  rosaceus  252,  254. 
Eehinaster  crassispina  238. 
spinosus  238. 

echinata,  Ophlocoma  240,  245,  263. 
Echinocucumis  asperrima  256,  257. 
Echinogorgia  275. 

Echinoidea  252,  260,  261,  262,  263. 
Echinometrasubangularis  252,  253,263. 

viridis  252,  253. 

Echinomuricea  275. 

Echinoneus  semilunaris  255. 
Ecbinophilus  21,  22. 
mellitEe  22. 

Eehinopora  franksi  301,  302. 

Eetosome  379. 

Ectyoninae  396. 
edulis,  Nika  104. 

Edwardsise  324. 
egletes,  Adamsia  359. 

Calliactis  359. 

Elasmogorgia  275. 
elegans,  Actinoporus  3G4. 

Ophiolepis  240,242. 

Ophiomusium  eburneum  243. 
Pectina  269,  297. 

Protulides  209. 

elephantotus,  Agarieia  291, 310. 
Madrepora  310. 

Mycedinm  310. 
elevatus,  Speloeophorus  88. 

Ellisella  277. 
elongata,  Hippolyte  118. 

Xiphocaris  li8. 
elongatus,  Cirratulus  204. 
emarginata,  Encope  22,  255. 
emarginatus,  Acanthonyx  GO. 

Emerita  138,  139. 

talpoida  138. 
emerita,  Hippa  138. 
empusa,  Squilla  160. 

Encope  emarginata  22,  255. 

michelini  255. 
cncopei,  Dissodactylus  22. 
Engyzomaria  76. 
ensiferus,  Hippolyte  114. 

Latreutes  114. 

Epialtus  52,  59. 

bitubereulatus  60. 
dilatatus  60. 
longirostris  60. 
minimus  60. 
sulcirostris  60. 

Epicystis  crucifera  368,  370. 

osculifera  368. 

Epigonaetis  347. 

Epilobocera  cubensis  23. 

sinuatifrons  23. 

Epizoanthus  331. 

Erichthus  154. 

Eriphia  24,  42. 

gonagra  42. 

Erythropodium  270. 
erythropus,  Cancer  132. 

Dromia  132. 

Esactine  379. 

eseulenta,  liipponoe  252,  254. 
espinosus,  Apseudes  164. 


Ethusa  americana  89. 

mascarone  americana  89. 

Euastcr  379. 

Euceramus  praelongus  138. 
Euchalinopsis  rubens  392. 

Eucinetops  52,  55. 

blakiana  55. 

Eucratodes  24,  35. 

agassizii  35,  36. 

Eucratoplax  spinidentata  11. 
Eucratopsis  6,  11. 

spinidentata  11. 
eugenia,  Cystiaetis  350,  351. 
euglochis,  Chloeia  194. 

Eugorgia  277. 

Eulalia  quinquelineata  192. 

Eulepis  189. 

fimbriata  190. 
hsemifera  189. 
splendida  189,  190. 

Eumadrepora  312. 

Eumuricea  275. 

Eunephrops  98. 

Eunephthya  271. 

Eunice  195,198. 
articula  196. 
articulata  196. 
aurieulata  196. 
culebra  197. 
dentieulata  196. 
fucata  196. 
ornata  195. 
rubra  197. 
siciliensis  196. 
violacea-maculata  19G. 

Eunicea  276,  287. 
crassa  283. 
furcata  284. 
laxispina  283. 
lugubris  283. 
mammosa  283. 
multicauda  285. 
rousseaui  283. 
turgida  283. 

Euniceila  276. 

Eunicidse  195. 

Eupanopeus  24,28,30,41. 
americanus  28, 29. 
bermudensis  28, 29. 
harttii  28,29. 
herbstii  28,29. 
oecidentali.s  28,29. 

Euphrosyne  triloba  191. 

Euplexaura  276. 

Eupolia  antillensis  226. 

delineata  226. 

Eupomatus  parvus  210. 

uncinatus  210. 

Euprognatha  52, 57, 58. 
gracilipes  58. 
rastellifera  58. 
rastellifera  spinosa  58. 

Eurydice  167, 1G8. 

Eurvpanopeus  24,  30,  35,  41. 
abbreviate  30. 
carribbseus  31. 
parvulus  30. 

Euryplax  6,  8. 
iiitida  8. 

Eurythoe  complanata  194. 

Eurytium  24,  41. 

limosum  41. 

Eusmilidte  295,  300. 

Euspongia  officinalis  402. 
eutheea,  Macrocoeloma  75. 

Evactis  347. 

evermanni,  Automate  112. 

Mu  n id  a 146. 
exasperata,  Lupea  49. 
exasperates,  Callinectes  47,  19. 
exotica,  Ligia  175. 

cxpansa,  Asteractis  329,  343,  345,  346, 
366,  370,  372,  373. 

Astrangia  299. 

Explanaria  ananas  303. 

Eallacia  proctochona  184. 
fasciatus,  Hepatus  86. 
fasciculata,  Oulactis  346. 

Fascioiaria  tulipa  359. 
fasciolatnm,  Gnatliophyllum  120. 
austinus,  Palaunon  124. 


faveolata,  Madrepora  301. 

Favia  301,  302,  303. 
ananas  303. 
coarctata  303. 
conferta  304. 
fragum  291,303,326. 
gravida  304. 
incerta  303. 
leptophylla  304. 
uva  303. 

Favidce  300. 

Favites  301,  302. 

cavernosus  300. 
favites,  Madrepora  300. 
favosa,  Madrepora  301. 
fenestrata,  Apiysina  408. 

Spongia  408. 
fibrosa,  Ancorina  385. 

Pilochrota  3'.  385. 

Fiddler  Crab  6. 

Filament  379. 
lilograna,  Mseandrina  306. 
fimbriata,  Ammotrypane  207. 
Eulepis  190. 

fissurus,  ParapenEeus  102. 
Flabellifera  164,  1G6. 
iiabellum,  Gorgonia  287. 

Rhipidogorgia  287. 
flaccida,  Ophiomyxa  241,  251. 
flagelliformis,  Apiysina  377,  406,  407. 

Hireinia  406. 
flammea,  Calappa  84. 

Cancer  84. 

flexuosa,  Amphiura  241,  247. 
Lissogorgia  283. 

Murieea  283. 

Plexaura  284. 
fiorida,  Ricordea  363. 
floridana,  Leptogorgia  286. 
Lumbriconereis  198. 

Phyllangia  299. 
iioridanus,  Alpheus  105,  107. 
Chlorodius  27. 

Leptodius  27. 

Pilumnus  38,  40. 

Thor  116. 

flosculifera,  Actinactis  346 
Actinia  346. 

Asteractis  346. 

Oulactis  346. 

flos-marinus,  Zoanthus  332,  333. 
fcetida,  Hireinia  377,  406. 
foetidus,  Sarcotrogus  406. 

Foliolina  peltata  390. 
foliosa,  Oulactis  346. 
folium,  Asterina  237. 
forceps,  Cancer  50. 

Lupa  50. 

Lupella  50. 

Mithraculus  70. 

Mithrax  65,  70. 

Palemon  123. 
formosa,  Asteractis  346. 

Caryopliyllia  292. 
formosus,  Alpheus  105,  106. 

Clibanarius  142. 
forskselana,  Coeloria  305. 
l'ragilis,  Apiysina  408. 

Leptoria  306,  308. 

Mycedia  310. 

Spongelia  410. 
lragosus,  Batrachonotus  57. 
fragum,  Favia  291,  303,  326. 
Madrepora  303. 

Parastrea  303. 

franksi,  Eehinopora  301,  302. 
Fresh-water  Crabs  23. 

Frevillea  barbata  9. 

quadridentata  9. 
fugax,  Anasimus  59. 
fulgens,  Zoroaster  237. 

Fulla  271. 

fulva,  Amphipsila  245. 

Opliiopsila  241,  245. 

Fungia  symmetrica  311. 
Funiculihidse  271. 
furcata,  Eunicea  284. 

Eunice  196. 

Stcnocionops  73. 
fureatus,  Cancer  73. 
i'usca,  Gemmaria  339. 
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galaxea,  Astrea  309. 

Siderastr;ea  309. 

Siderina  309. 
galloides,  Calappa  85. 
gallus,  Calappa  84,  85. 

Cancer  85. 

Gecarcinidte  5,  13,  14. 

Gecarcinus  lateralis  14. 

Gelasimus  6. 
mordax  7. 
rapax  7. 
vocator  G. 

gemmacea,  Bunodes  347. 

Gemmaria  331,  338. 
fusca  339. 
swiftii  331. 
variabilis  331,  338. 
gemmatus,  Pilumnus  38,  39. 
Geodiidse  386. 

Geograpsus  15,  16. 

lividus  16. 

Gersemia  271. 

Gersemiopsis  271. 
gibba,  Cristellaria  410. 
gibbesii,  Albunea  139. 
gigas,  Strombus  140. 

Ghost  Crab  6. 

glaber.ima,  Holothuria  256,  258. 
glabra,  Ophialcsea  241,  249. 
Pisosoma  135. 

Stylaroides  208. 
glabrous.  Gonodactylus  153. 
Globigerina  bulloides  416. 
dubia  416. 
sacculifera  416. 

Globigerinidse  416. 
globosa,  Siderastrea  309. 
globulariformis,  Pilochrota  377,  385. 
globulifera,  Viatrix  351. 

Glycera  abranchiata  200. 

tesselata  201. 

Glyceridre  200. 

Glyptoplax  24,  32. 

pusilla  33. 

Glypturus  91,  93. 

acanthochirus  93,  94. 
brannerl  93. 
grandimanus  94. 
Gnathophyllidse  91.  126. 
Gnathophyllinai  126. 
Gnathophyllum  americanum  126. 
fasciolatuni  126. 
pallidum  126. 
zebra  126. 

goesii,  Amphipliolis  241,247. 

Ophiothyreus  240,  243. 
gonagra,  Cancer  42. 

Eriphia  42. 

Gonerichthus  151. 

Goniada  gracilis  201. 

oculata  201. 

Goniastrea  301,  302. 

Goniopsis  cruentata  15. 
Gonodactylus  151. 

chiragra  152,  153,  160. 
glabrous  153. 
cerstedii  151.  152,  153,  155. 
spinosissimus  153. 
spinosus  153. 
goodei,  Bhawania  195. 

( lorgonacea  272, 

Gorgonella  277. 

Gorgonellidce  273,  277. 

Gorgon ia  277,  287. 
acerosa  287. 
anguiculus  284. 
bipinnata  287. 
crassa  285. 
diohotoma  285. 
flabellum  287. 
heteropora  2S5. 
homomalla  285. 
laxispica  283. 
multicauda  285. 
papillosa  283. 
porosa  285. 

GorgonidfC  273,277. 
Gorgonoccphalus  251. 
gouldii,  Cistenides  206. 

Pectinaria  206. 
gracilipes,  Euprognatha  58. 


gracilis,  Goniada  201. 

Ligia  175. 

Metopograpsus  17. 

Nereis  193. 

Pachygrapsus  17. 
graoillima,  Amphipliolis  251. 
gramen,  Textularia  416. 
grandimana,  Callianassa  94. 
grandimanus,  Glypturus  94. 
grandis,  Siderastraa  309. 
granulata,  Astrangia  298,  299. 
Cryptopodia  83. 

Cyclodprippe  90. 

Heterocrypta  83. 
granulatus,  Pagurus  140. 

Petrochirus,  140. 
granulifera,  Actinia  347,348,368. 
Anthropleura  318, 350. 

Aulactinia  348. 

Bunodes  348. 

Bunodosoma  329,  314,  348,  350,  351, 
352, 372, 373. 

Oulactis  348. 

granuliferum,  Megalobrachium  136. 
granulosa,  Hirudo  213. 

Grapsid®  5,  15. 

Grapsoidea  5, 
grapsus,  Cancer  16. 

Grapsus  cruentatus  15, 16. 
lividus  16. 
transversus  17. 
grata,  Spiroloculina  416. 
gravida,  Favia  304. 
grayi,  Paguristes  146. 

Pontonia  122. 
greeleyi,  Pisosoma  135. 
grisea,'  Holothuria  256,258. 
groenlandica,  Pectinaria  20G. 
grubei,  Sthenelais  187 
guadalupensis,  Porites  317. 
guanhumi,  Cardisoma  15. 
guerini,  Pinnateres  20, 

Pinnotheres  20. 
guildingii,  Linckia  237. 

Ophidiaster  237. 
gundlachi,  Arctus  97. 

Scyllarus  97. 

gundlachii,  Porcellana  133. 
guttata,  Ophiura  251. 

Gymnosarca  270. 
gyrosa,  Matrepora  295. 

Hadromerina  387. 

Hremea  270. 
hitmifera,  Eulepis  189. 

Hremopis  220,  313. 
hagenii,  Antedon  235. 

Haimeidse  269,  270. 

Halcampese  324, 

Halichondrina  389. 
halichondrioides,  Petrosia  389. 
Harmothoe  polytricha  1S6. 
harrisi,  Astrangia  299. 

Hartea  270. 

harttii,  Eupanopeus  28,  29. 

Panopeus  29. 

Xiphopeneus  102. 
hebes,  Leptogorgia  286. 

Helianthopsis  364. 
helianthns,  Actinia  365,  366. 

Discosoma  365,  366. 

Stoichactis  329, 365, 366, 367, 368,  370. 
Heliastrsea  300. 
acropora  301. 
abdita  302. 
annularis  301. 
lamareki  301. 
rotulosa  302. 

Heliopora  271. 

Helioporidie  269,  271. 
hemphilli,  Mithrax  65,  69. 
hemphillii,  Ilexapanopeus  30,  31. 

Panopeus  31. 

Hemus  52,  62. 

cristulipes  63. 
henshawi,  Ortmannia  120. 

Ilfepatus  fascia  tus  86. 
priuceps  86. 

herbstii,  Eupanopeus  28,  29. 

Panopeus  28. 

Hcrmella  varians  210. 

Hormellidse  210. 


Hermodice  carunculata  194. 
Herophila  274. 
heros.  Cancer  61. 

Chorinus  61. 

Hesione  prcetexta  184. 
proctochona  184. 
vittigera  184. 

Hesionidse  184. 

Heteractis  lucida  355,357. 
Heteranthidse  364. 
heterocluelis,  Alpheus  105,107. 
Heterocoela  382. 

Heterocrypta  79,83. 
granulata  83. 
lapidea  83. 

1 leterodactylinre  329, 363, 364, 368. 
Heterogprgia  275. 

Iieterogyra,  Meandrina  306. 
Heteropora  312. 

Gorgonia  285. 

Plexaura  285. 

Heterorrhaphidse  395. 

Hexactinaria  325. 

Hexactinellida  382. 

Hexactinife  323, 324, 325, 363. 
Ilexapanopeus  24,30. 
caribbreus  30,31. 
hemphillii  30,31. 
quinquedentatus  30,31. 
hieroglyphica,  Leptoria  306. 

Hiliana  277. 

Hippa  138,139. 

Hippidie  139. 

Hippolite  elongata  118. 
ensiferus  114. 
macrocheles  105. 

Hippolysmata  113,115. 
intermedia  115,116. 
moorei  115. 

Hippolytidse  91,  113. 

Hipponoe  eseulenta  252,  254. 
Hippospongia  intestinalis  402. 
Hircinia  378,  404. 
acuta  404. 
clathrata  402. 
flagelliformis  406. 
fcetida  406. 

fcetida  var.  cuspidate  377, 
variabilis  405. 

Hirudo  granulosa  213. 
javanica  213. 
medicinalis  220. 
hirsuta,  Alcirona  169,  170 
Aplysina  409. 

Ophiopristis  240,  250. 

Verongia  409. 
hirsutipes,  Mithraculus  70 
hirta , Paramuricea  281,282. 
Hirudinaria  blanehardi  213,  214,  220 
javanica  213,  214,  215. 
Hirudinid®  219.221. 
hispida,  Domecia  43 
Manicina  305. 
hispidus,  Cancer  67. 

Mithrax  65,  67,  68. 

Palremon  99 
Stenopus  99. 

Holaxonia  272. 
holderi,  Mithrax  65,  09. 
Holometopus  ricordi  18. 

Holopus  235. 

holosericus,  Pilumnus  38,  39. 
Holothuria  captiva  256,  257 
densipedes  256,  257. 
glaberrima  256,  258. 
grisea  256,  258. 
impatiens  256,  258. 
mexicana  256,  258. 
rathbuni  256,  259. 
surinamensis  256,  259 
Holothurians  256. 

Holothuroidea  256,  261,  263 
Ilomarid®  91,  98. 

Homarus  98. 

Homodactylinrc  329,  363,  364. 
homomalla,  Gorgonia  285. 
homomalla,  Plexaura  285. 
homoraphis,  Pericliarax  382. 
Homoriscus  portoricensis  98. 
Homorrhaphid®  389. 
Homostichanthid;e  365. 


Homostichanthus  364. 
anemone  365,  366,  367. 
duerdeni  365,  366,  367. 

Iloplophoria  eincta  343. 

coralligens  342. 
iiyades,  Orbieella  302. 

Solenastrea  302. 

Hyasaculeata  77. 

Hydrocorallin®  318. 

Hydrozoa  318,  325. 

Hymenogorgia  277. 

Hypnogorgia  275. 

Hypoconcha  areuata  133. 

sabulosa  133. 
hystrix,  Amathia  62. 

Anamathia  62. 

Asthenosoma  252,  253. 
Palseopneustes  252,  254. 
Scyramathia  62. 

Icilogorgia  273. 

Idoteid®  164,174. 
impatiens,  Holothuria  256,  258. 
impressa,  Opliiozona  240,  243. 
Inachoides  52,  59. 

intermedius  69. 
in®qualis,  Axius  95,  96. 
incerta,  Favia  303. 

Leptochelia  165. 

Porites  347. 

incertus,  Ammodiscus  416. 
inermis'  Collodes  56. 
insignis,  Pagnrias  141. 

Vertebralina  116. 
integer,  Cyclograpsus  18. 
intermedia,  Hippolysmata  115,  116. 

Sqnilla  151,  159,  160. 
intermedius,  Inachoides  59. 
intestinalis,  Hippospongia  402. 

Spongia  402. 

intrinsecus,  Alpheus  109, 
investigatoris,  Parapenreus  102. 
Iridogorgia  274. 
irregularis,  Spongelia  410. 
isacanthum,  Ophiostigma  240,  249. 
Isaurus  331,  336. 

duchassaingi  329,  336,  372,  373. 

Isea  94. 

Isidse  274. 

Isidella  274. 

Isidin®  272. 

Isis  274. 

Isoactinate  379. 

Isochela  380. 

Isophyllia  dipsacea  326. 

Isophyllis  302. 

Isopora  muricata  291,  312,  313. 
Isoporid®  312. 

italicus,  Deltoeyathus  291,  293. 
jamaicensis,  Astacus  123. 

Bithynis  123. 

Cancer  123. 

Palemon  123. 

javanica,  Hirudinaria  213,  214,  215. 

Hirudo  213. 

Jousseaumea  104,  111. 

trigona  111. 
j ugosa,  Clathria  397. 
jugosus,  Petrolisthes  134. 

Juncella  277. 

Iveratosa  401. 

IC  oroides  273. 

Ivophobelemnon  281. 
Kophobelemnonid®  271. 
kroyeri,  Pen®us  102. 

Xiphopenseus  102. 
labrosa,  Madrepora  312. 
labyrinthica,  Madrepora  296,  306 
M®andra  306. 

Mseandrina  308. 

labyrinthi foTnis,  Coeloria  305.  * 
Diploria  295. 

M®andra  296. 

Moeandrina  306,  308. 
laeteus,  Pilumnus  40. 
inotuna,  Madrepora  295. 

Isevigata,  Cosmoporites  317. 

Sicyonia  103. 

l®vimanus  longiearpus,  Svnalpheus 
109,  110. 

Mithrax  65,  67. 
parfaiti,  Synalpheus  109. 
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l®vis,  Bilocuiina  416. 
Lagenid®  416. 

Lagostoma  reticulata  37. 
lamareki,  Heliastr®a  301. 
Lambrus  79,  82. 
agonus  79. 
serratus  80. 

lameilosa,  Madrepora  296. 
Land  crabs  13,  16. 

Lanocira  169. 
lapidea,  Heterocrypta  83. 
lappa,  Synapta  256,  259. 
larvatus,  Callinectes  48. 
lataeapitata,  Anthostoma  203. 
lateralis,  Gecarcinus  14. 

Ocypoda  14. 
laticau’da,  Anilocra  172. 
lator,  Dromia  132. 

Latreutes  113,  114. 

ensiferus  114. 
laxispica,  Gorgonia  283. 
Iaxispina,  Eunicea  283. 
Leander  paulensis  125. 
Lebrunia  342. 

coralligens  326. 
Leiolambrus  79,  80. 
nitidus  80. 
punctatissimus  81. 
Leiolophus  planissimus  19. 
Lepadid®  179. 

Lepidisis  274. 

Lepidocyathus  312. 
Lepidogorgia  274. 

Leptoehela  carinata  127. 

serratorbita  113,  127. 
Leptochelia  incerta  165. 

savignii  166. 
leptodactyla,  Uca  6,  7. 
Leptodius  24,  26. 
americanus  27. 
dispar  25. 
floridanus  27. 

Leptogorgia  277,  286. 
floridana  286. 
hebes  286. 
solitaria  285. 
virgulata  287. 
leptophylla,  Favia  304. 
Leptopisa  52,  75. 

setirostris  75. 

Leptopodia  sagittaria  53. 
Leptoria  302,  306. 
fragilis  306,  308. 
hieroglyphica  306. 
phrygia  306. 
lesson i,  Cereus  348. 

Urticina  348,  350. 
lessonii,  Amphistegina  416. 
Leucoella  273. 

Leuconid®  (Leucones)  382. 
leucopsis,  Micrura  225,  227. 
Leueosiid®  5,  86. 

Leucosoidea  84. 
levis,  Collodes  56. 
lherminieri,  Othonia  77,  78. 

Pitho  77,  78. 

Ligia  exotica  175. 
gracilis  175. 
olfersii  175. 

Ligiid®  164,  175. 

limbata.  Amphipholis  241,  247. 

Phyllocoenia  301,  302. 
Limnatis  nilotica  213. 
limosa,  Cancer  41. 
limosum,  Eurytium  41. 
limosus,  Pano'peus  41. 

Linckiu  238. 

guildingii,  237. 
lineata,  Astrangia  299. 

Linens  225,  .229. 

albocinctus  225,  228. 
albonasns  227. 
linnseana,  Miliolina  416. 
Liomera  24,  25. 
dispar  25. 
longimana  25. 

Lissa  52,  64. 

bicarinata  64. 

Lissogorgia  flexuosa  283. 
Lissula  64. 

Lithadia  86,  88. 
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Lithadia  pontifera  88. 

Lithodid®  131. 

Lithophyllia  302. 

Lithotrya  dorsalis  179. 
littoralis,  Branchuropus  166,  168. 

Neoporites  317. 

Lituaridse  272. 

Lituolid*  416. 
lividus,  Geograpsus  16. 

Grapsus  16. 

Livona  pica  139. 

ljungmani,  Ophioglypha  240,  243. 
lobata,  Cancer  26. 

Lophacteea  26. 

Phakellia  399. 
lobifrons,  Micropanope  32. 
Lobophytum  270. 

Lobularia  270. 
loligo,  Phymanthus  368. 
longibrachia,  Ophiactis  240,  246. 
longiearpus,  Synalpheus  laevimanus 
109,  110. 

(var.),  Alpheus sauleyi  110. 
longicauda,  Pandalus  117. 
longicaudata,  Urocaris  126. 
longicirrata,  Castalia  185. 
longimana,  Chlorodiella  36. 

Liomera  25. 

longimanus,  Chloridius  36. 
longipes,  Munida  147. 
longirostris,  Epialtus  60. 
longiventris,  Callianassa  92. 
Lophacteea  lobata  26. 

Lophogorgia  277. 

Lophophyllum  proliferum  331. 
Loricata  91,  97. 
loricata,  Ophiactis  240,  246. 
lucida,  Heteractis  355,  357. 
ludoviciana,  Astrangia  299. 

Luffaria  nucilormis  407. 
lugubris,  Eunicea  283. 

Luidia  alternata  236. 
clathrata  237. 
senegalensis  237. 

Lumbriconereis  198. 
bilabiata  199. 
floridana  198. 
macnlata  198,  199. 
opalina  199. 
parva-pedata  198. 
splendida  199. 

lunulatus,  Dasybranchns  206. 

Lupa  44,  49. 

diacantha  48,  49. 
forceps  50. 
nia  44. 

Lupea  exasperata  49. 

sebae  46. 

Lupella  44,  49. 
forceps  50. 

luxuriosa,  Sthenelais  188. 
lymani,  Paguristes  145. 
lyncurium,  Tethya  388. 
lyrifera,  Brissopsis  252,  254,  255. 
Lysidi.ee  bilobata  200. 
notata  200. 
sulcata  200. 

Lysioerichthus  156. 

Lysiosquilla  156. 

maiaguesensis  151,  157,  158,  159. 
plumata  151,  156,  157. 
tricarinata  157. 

Lysmatidse  91,  104. 

Macrobdella  decora  214. 
macrobrachion,  Palemon  123. 
macrocheles,  Alpheus  105,  106. 
Hippolyte  105. 

Polyonyx  138. 

Porcellana  138. 

Macroenemin®  330. 

Macrocceloma  62,  73. 

concavnm  73,  75. 

Macrocceloma  diacanthum  73,  74. 
diplacanthum  73  , 74. 
eutheca  75. 
subparallelum  73,  74. 
tenuirostra  75. 
trispinosum  73,  74. 
maerodera,  Podochela  53. 

Macrura  3,  91,  131. 
anomalia  131. 
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maculata,  Amphipsila  245. 

Lumbriconereis  198,  199. 

Madracis  asperula  294. 

Madrepora  oeropora  301. 
ananas  303. 
annularis  301. 
areolata  305. 
astreeoides  317. 
astroites  309. 
cucullata  310. 
elephantotus  310. 
faveolata  301. 
favites  300. 
favosa  301. 
fragum  303. 
labrosa  312. 
labyrinthica  290,  306. 
lactuca  295. 

mseandrites  295,  296,  305,  306,  307. 

porites  314. 

radians  309. 

securis  312. 

siderea  309. 

sinuosa  307. 

undata  310. 

Madrep.orse  anomalse  312. 
Madreporaria  325,327. 

Madreporidse  312. 

Mseandra  295,305. 

"areola  305. 
labyrinthica  306. 
labyrinthiformis  296. 

Maeandrina  areolata  305. 
filograna  306. 
labyrinthica  308. 
labyrinthiformis  306,  308. 
sinuosissima  308. 
strigosa  308. 
superficialis  308. 

Maiandrinidas  302. 

mreandrites,  Madrepora  295,  296,  305, 
306,  307. 

Meandrina  291,297. 

Peetinia  296. 

Mteandrospongidrc  382. 
magna-oculata,  Pliyllodoce  191. 

Maia  seulpta  71. 
spinosissima  66. 

maiagnesensis,  Lysiosquilla  151,157,158, 
159. 

Maiidte  5,52. 

Main  or  primary  fiber  380. 

Maioidea  52. 

Maldanidro  207. 

Mammillifera  auricula  332. 
nvmpheae  332. 
pulcnella  332. 

mammillosa,  Palytlioa  331,341. 
mammosa,  Eunicea  283. 

Mangrove  crab  15, 17. 
manica,  Manicina  305. 

Manicina  302,305. 

areolata  291, 295, 296, 297, 305. 
crispata  305. 
danai  305. 
hispida  305. 
manica  305. 
pachyphylla  296. 
pliocenica  305. 
prrerupta  305. 
valenciennesi  305. 

Margaritella  coeloptychioides  382. 
marginalis,  Orbitolites  416. 
marginata,  Callianassa  92. 
marginatus,  Callinectes  47,48. 
Neptunus  48. 

Petrolisthes  134. 
marina,  Thalassia  351. 
marinus  chelis  rubris,  Cancer  132. 
marmorata,  Calappa  84. 
marshi,  Pagurus  139. 

Pilumnus  38,  41. 
marylandica,  Astrangia  299. 
mascaronc  americana,  Ethusa  89. 
Matrepora  mfcandrites  295. 

Matutidae  5,  86. 
mayana,  Cirolana  166. 

Cirolanid®  166.- 
Meandrina  295,  302,  305. 
brasiliensis  297. 
crassa  306. 
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Meandrina  dedalea  306. 
heterogyra  306. 
labyrinthica  306. 
lamellosa  296. 
mseandrites  291,  297. 
pectinata  295,  296. 
serrata  306. 
sinuosa  306. 
sinuosissima  306. 
strigosa  306. 

meandrites,  Ctenophyllia  296. 
medicinalis,  Hirudo  220. 
megacheles,  Alpheus  105. 
Megalobraehium  granuliferum  136. 
poeyi  136. 

megalons,  Parapenteus  101,  102. 
Megasclere  380. 
megaspina,  Muricella  282. 
melacanthus,  Cirratulus  204. 
melanostigma,  Sabella  208. 
Melitodes  273. 

Melitodidse  272,  273. 

Mellita  sexforis  252,  254. 

testudinata  252,  254. 
mellita1,  Dissodactylus  22: 

Echinophilus  22. 
melongena,  Pyrula  359. 

Melybia.  24,  42. 

thalamita  43. 

Menacella  275. 
menardii,  Pulvinulina  416. 

Menella  275. 

Menippe  24,  36. 
nodifrons  37. 
rumphii  37. 

Meoma  ventricosa  255. 
meridionalis,  Actinometra  235. 
Metalia  pectoralis  255. 
Metopograpsus  gracilis  17. 
Metrepora  gyrosa  295. 

Mctridin*  329,  354,  358,  359 
Metridium  358. 

mexicana,  Holothuria  256,  258. 

Pontonia  122. 
michelini,  Astrangia  299. 

Encope  255. 

Porites  317. 

microcarunculata,  Amphinome  194. 
Microciona  spinosa  396. 
Micropanope  24,  32. 
caribbsea  31. 
lobifrons  32. 
pusilla  33. 
xanthiformis  32. 

Microphrys  52,  71. 
bicornutus  71,  72. 
platysoma  71,  72. 

Microrynchus  76. 

Microsclere  380. 

Micrura  leucopsis  227. 

Microxea  380. 

Micrura  225,  229. 

leucopsis  225. 

Miliolidse  416. 

Miliolina  angularis  416. 
bicornis  416. 
buceulenta  416. 
circularis  416. 
linnteana  416. 
reticulata  416. 
seminulum  416. 
tricarinata  416. 
venusta  416. 

Millepora  312,  318,  340. 
alcicornis  291,  318. 
muricata  312. 

Milleporidse  318. 

Milnia  platysoma  72. 
minima,  Callianassa  92. 
minimus,  Epialtus  60. 
minus,  Alpheus  107,  109. 

Synalpheus  109,  110. 
minuta,  Asterina  238. 

Pinnixa  21. 

mirabilis,  Axhelia  291,  295 
Cancer  78. 

Nereis  193. 

Pitho  77,  78. 

Stylophora  295. 
miriam,  Calliactis  361. 

Mitactis  358. 
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Mithraculus  65. 
coronatus  71. 
forceps  70. 
hirsutipes  70. 
nudus  69. 
ruber  69. 

Mithrax  52,  64,  65. 
aculeatus  66,  67. 
acuticornis  65,  66. 
cinctimanus  65,  70. 
coronatus  71. 
coryphe  65,  71. 
depressus  65,  68. 
forceps  65,  70. 
hemphilli  65,  69. 
liispidus  65,  67,  68. 
holderi  65,  69. 
ltevimanus  65,  67. 
nudus  69. 
pilosus  65,  66. 
pleuracanthus  65,  68. 
plumosus  65,  67. 
ruber  65,  69. 
seulptus  65,  70,  71. 
spinosissimus  65,  66. 
verrucosus  67. 

mobii,  Stichopus  256,  257,  263. 
Moema  255. 

Moira  atropos  255. 
mollis,  Paehychalina  390. 
Monactinal  380. 

Monaxonida  387. 
monodactyla,  Pseudosquilla  156. 
Monoxenia  270. 
moorei,  Hippolysmata  115. 

Paguristcs  i44. 

Mopsea  274. 

Mopseime  272. 

Mopsella  273. 
mordax,  Gelasimus  7. 

Uca  6,  7. 

mucronata,  Callianidea  94. 

Mud  Crab  28. 

Mtilleria  259. 

agassizii  259. 
multicauda,  Eunicea  285. 

Gorgon  ia  285. 

Munida  146. 
affinis  147. 
evermanni  146. 
longipes  147. 
stimpsoni  146,  147. 
Munidopsis  148. 
muricata,  Isopora  291,  312,  313. 

Millepora  312. 

Muricea  275. 

flexuosa  283. 

Muriceides  275. 

Muriceidte  275. 

Muricella  275. 

megaspina  282. 

Mussa  302. 
mutica,  Pelia  62. 

Pisa  62. 

mutilata,  Castalia  185. 

Mycedia  cucullata  310. 

fragilis  310. 

Mycedium  310. 
cailleti  311. 
cucullatum  310. 
elephantotus  310. 
myriaster,  Axhelia  294. 

Axohelia  295. 

Nalicora.  rapax  169. 
Nannodendron  270. 
nasuta,  Amphicteis  206. 
neglecta,  Astrangia  298,  299. 
Nemausa  acuticornis  66. 
rostrata  66. 

Neoporites  littoralis  317. 
Nephrops  98. 

Nephropsis  98. 

Nephthyidse  194,269,  271. 
Nepthya  271. 

Ncptliys  squamosa  194. 

Neptunus  44. 

marginatus  48. 
ordwayi  46. 
sebae  46. 
spinicarpus  47. 
sulcatus  45. 


Neptunus  tumidulus  51. 

ventralis  44. 
neptunus,  Alpheus  no. 

Synalpheus  109,  110. 

Nereidse  193. 

Nereis  arroyensis  193. 
bairdii  193. 
gracilis  193. 
mirabilis  193. 
nia,  Lupa  44. 

Nicella  277. 

Nicidion  brevis  200. 

Nidalia  270. 

nigreseens,  Tedania  395. 
nigromaculata,  Cirratulus  204. 

Nika  bermudensis  104. 
couchii  104. 
edulis  104. 

Nikidse  104. 
nilotiea,  Euryplax  8. 

Limnatis  213. 
nitida,  Clythrocerus  90. 
nitidus,  Dissodactylus  22. 

Leiolambrus  80. 

nivea  compta,  Opbiozona  240,  243. 
nodifrons,  Menippe  37. 
nodosa,  Aetsea  33. 

Actaea  rufopunctata  33. 

Polynoe  187. 

nodosus,  Oreophorus  89. 

Petrolisthes  134. 

Speloeophorus  88,  89. 
nodulifera,  Solanderia  279,  280. 
nodulosa,  Dynamene  173. 
notata,  Lysidice  200. 

Nothocaris  117. 

Notopygos  crinita  194. 
nuciformis,  Luffaria  407. 
nucula,  Chondrilla  38G. 
nudimanus,  Pilumnus  38,  39. 
nudus,  Mithraculus  69. 

Mitbrax  69. 
nuttingi,  Xanthias  35. 
nummiforme,  Discosoma  304. 
Nummulinidae  416. 
nympheae,  Maminillifera  332. 

Zoanthus  335. 

Nynantheae  327,  328. 
obeso-manus,  Alpheus  100. 
oblita,  Cyphastraea  301. 
obtruncata,  Cirolana  166, 107. 
occidentals,  Eupanopeus  28,  29. 

Panopeus  29. 

Oceanapia  oleracea  395. 
ocellata,  Porcellana  137. 

Octactiniaria  325. 
oeulata,  Goniada  201. 

I’hyllodoce  191. 

Pseudosquilla  156. 
oculea,  Panthalis  188. 

Oculina  diffusa  291,  294. 

Oculinidae  294. 

Ocypoda  albicans  0. 

lateralis  14. 

Oeypode  albicans  0. 
arenaria  6. 
arenarius  6. 
rhombea  6. 

Ocypodid*  5,  6. 

Odontocyatlius  312. 
ceesena,  Clavulina  416. 

(Edipleura  14. 

UJdipus  122. 

cerstedii,  Gonodactylus  151, 152, 153,155. 

Opliiothrix  240',  244. 
officinalis,  Euspongia  402. 
oleracea,  Oceanapia  395. 

lthizoehalina  395. 
olfersi,  Palaemon  124. 
olfersii,  Bithynis  123,  124. 

Ligia  175. 

Palsemon  124. 

oligactes,  Astroschema  241,  251. 
Oligosilicina  386. 
olivacea,  Ophionereis  240,  248. 
Oniscidce  164,  176. 

Oniscoidca  164,  175. 
opalina,  Arabella  199. 

Lumbriconereis  199. 

Oplieliidse,  207. 

Ophiacantbidse  245. 


INDEX. 


Ophiacantha  bidentata  240,  249. 
dispar  246. 

longibraehia  240,  246. 
loricata  240,  246. 
ophiactoides  240,  249. 

Ophiactis  251. 

krebsii  240,  246. 

ophiactoides,  Ophiacantha  240,  249. 

Ophialcoca  glabra  241,  249. 

Ophidiastcr  guildingii  237. 

Ophioblenna  antillensis  251. 

Ophiocoma  echinata  240,  245,  263. 
pumila  240,  245. 
riisei  210,  245. 

Opliioglypha  ljungmani  240,  243. 
robusta  240,  243. 

Ophiolepis  251. 
elegans  240,  242. 
paucispina  251. 

Ophiomitra  250. 

Ophiomusium  eburneum  elegans  240, 
243. 

seulptum  240,  244. 
validum  240,  244. 

Ophiomyxa  flaccida  241,  251. 

Ophionereis  dubia  240,  248. 
olivacea  240,  248. 
reticulata  240,  249. 

Ophioplinthacaspinisslma  240,  250. 

Ophiopristis  hirsuta  240,  250. 

Ophiopsila  fulva  241,  245. 
riisei  241,  245,  246. 

Opbioscolex  serratus  241,  250. 

Ophiostigma  isacanthum  240,  249. 

Opliiothrix  angulata  240,  244,  263. 
cerstedii  240,  244. 
suensonii  240,  244. 

Ophiothyreus  goesii  240,  243. 

Opbiozona  impressa  240,  243. 
nivea  compta  240,  243. 
tessellata  240,  243. 

Ophiuraappressa  240,  242. 
brevicauda  240,  242. 
brevispina  240,  242. 
cinerea  240,  242. 
guttata  251. 
rubicunda  240,  242. 

Ophiuroidea  239,  260,  261,  262,  263. 

Orbicella  300. 

acropora  291,  301,  302. 
annularis  301. 
cavernosa  300. 
hyades  302. 
radiata  300. 

Orbicellidse  300. 

Orbiculina  adunca  416. 

Orbitolites  duplex  416. 
marginalis  416. 

Orbulina  universa  416. 

ordwayi,  Achelous  44,  46. 

Neptunus  46. 

Portunus  44,  46. 

Oreophorus  nodosus  89. 

Orgaiii’dse  269,  270. 

Organidus  270. 

Orinia  364. 

ornata,  Eunice  195. 

Pseudosquilla  155. 

ornatus,  Callinectes  47,  48. 

Teleophrys  65. 

Oropliorhynchus  platirostris  148. 

Orthodisene  380. 

Ortliotrisene  380. 

Ortmannia  118,  120. 
lienshawi  120. 
potimirim  120. 

Oseillaria  spongelise  410. 

osculifera,  Actinia  368,  370. 

Epicystis  368. 

ostrearius,  Pinnotheres  20. 

ostreum,  Pinnotheres  20. 

Othonia  76. 
aculeata  77. 
anisodon  77, 
earolinensis  78. 
lherminieri  77,  78. 
rotunda  78. 

Oulactis  342,  350. 
fasciculata  346. 
flosculifera  346. 
foliosa  346. 
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Oulactis  granulifera  348. 

Oxea  380. 

Qxyaster  380. 

Oxyhexaster  380. 
oxyophthalma,  Albunea  139. 
Oxyrhynclia  5,  52. 

Oxystomata  5,  84. 

Oyster  crab  20. 

Ozius  24,  37. 

reticulatus  37. 

Pachychalina  amarantlius  391. 
areolata  392. 
aurantiaca  393. 
mollis  390. 
rubens  392. 

Pachycheles  ackleianus  136. 

rugimanus  136. 
Pachygrapsus  15,  17. 
gracilis  17. 
transversus  17. 
pachyphylla,  Manicina  296. 
packardii,  Alpheus  105, 107. 
Pagurias  insignis  141. 

Paguridae  140. 

Paguristes  132, 143. 

depressus  132,  143,  144. 
digueti  145. 
grayi  146. 
lymani  145. 
moorei  144. 
puncticeps  143,  144. 
rectifrons  143,  145. 
sayi  144. 
sericeus  145. 
spinipes  145. 
tenuirostris  143. 
triangulatus  146. 
visor  145. 

Pag  urns  139. 

bernhardus  138. 
cubensis  142. 
diogenes  139. 
granuiatus  140. 
marshi  139, 
sulcatus  141. 
tricolor  142. 
tubereulosus  142. 

Palsemon  123,  125. 
acant  burns  123. 
allinis  125. 
africanus  123. 
faustinus  124. 
hispidus  99. 
olfersi  124. 
paulensis  125. 
spinimanus  124. 
squilla  125. 

Paisemonidse  91,  123. 
Palsemonetes  Carolines  126. 
Palaeopneustes  hystrix  252,  254. 
Palemon  affinis  125. 
forceps  123. 
jamaicensis  123. 
macrobrachion  123. 
spinimanus  124. 

Palicidse  12. 

Palicus  alternatus  12. 

sica  12,  13. 

Palinurellus  98. 

Palinuridse  91,  98. ' 

Palinurini  98. 

Palinurus  argus  98. 
pallescens,  Spongelia  410. 
pallidum,  Gnathophyllum  126. 
Palmate  380. 

Palythoa  323,  331,  338,340,  352. 
caribsea  329,331,341,372,  373. 
caribfcorum  341. 
mammillosa  331,311. 
panamensis,  Squilla  160. 
Pandalidse  91.  117. 

Pandalinse  117. 

Pandalopsis  117. 

Pandalus  longicauda  117. 
pannosus,  Pilumnus  38,39. 
Panopeus  28. 

abbreviatus  30. 
americanus  29. 
areolatus  29. 
bermudensis  29. 
harttii  29. 
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Panopeus  hemphillii  31. 
herbstii  28. 
limosus  41. 
oecidentalis  29. 
parvulus  30. 
politus  30. 
wurdemannii  29. 
xanthiformis  32. 

Panoplftx  0,  12. 

depressa  12. 
i 'ant halls  oculea  188. 

Pantoinus  117. 

parvulus  118. 

Panulirus  argus  98. 
papillata,  Dorocidaris  252. 
papillosa,  Gorgonia  283. 
papyracea,  Siphonoebalina  395. 
Paractis  solifera  355. 

Paracyathus  eoufertus  292. 

dc  lilippii  291,  292. 

I’araleyouium  270. 

Paramuricea  275. 

hirta  281,  282. 

Parancphthya  271. 

Parapenaeus  100,  101 . 
americanus  101,  102. 
constrictus  101. 
fissurus  102. 
investigatoris  102. 
megalops  101,  102. 
similis  101. 

Parastrea  ananas  303. 

fragum  303. 

Parazoanthus  331. 

Parenchyma  3S0. 

parfaiti,  Synalpheus  kevinmnus  109. 
parisiensis,  Clavulina  110. 
l’arisis  273. 

I’arogorgia  273. 

Parthenopidse  5,  79. 
parva,  Cirolana  107. 

Cirolanidto  106. 

parva-pedata,  Lumbrieonereis  198. 
parvistella,  Cladocora  298. 
parvulus,  Cancer  27. 

Eurypanopeus  30. 

Panopeus  30. 

Pan  tom  us  118. 

Xantho  30. 

Xanthodius  27. 
parvus,  Eupomatus  210. 

I’asiphseid*  91,  127. 
patera,  Anthemiphyllia  311. 
Patuloscula  procumbens  393. 
paucispina,  Ophiolepis  251. 
paulensis,  Leander  125. 

Palsemon  125. 

Pavonia  siderea  309. 

Peetina  elegans  297. 

quadrata  297. 

Peetinia  295. 
cariboea  296. 
danse  297. 
disticha  290. 
elegans  297. 
maeandrites  290. 
pectinata  290. 
quadrata  290. 
sebse  297. 

Pectinaria  206. 
aurieoma  206. 
belgica  206. 
gouldii  206. 
green  landica  200. 
pectinata,  Meandrina  295. 

Peetinia  296. 
pectoralis,  Metalia  255. 
peduneulatum,  Scalpellum  179. 

Pelia  52,  62. 
mutica  62. 

peltata,  Foliolina  390. 

I’cnseidse  91,  100. 

Penseidea  100. 

Penseus  100. 

brasiliensis  100. 
constrictus  101. 
kroyeri  102. 

Pendens  100. 

Peneroplis  pertusus  410. 

Pennatula  reniformis  279. 
Pennatulacea  271. 


Pennatulea  271. 

Pennatulidse  271. 

I’entaceros  reticulatus  237,  263. 
Pentacrinus  deeorus  235., 

Pentact  380. 

Pentalophora  294. 

Perenon  15,  19. 

planissnnum  19. 
perforata,  Dynamene  173. 

Perieera  72. 
cselata  73. 
cornudo  73. 
cornuta  360,  363. 
eornuta  cselata  73. 
diacantha  74. 
dicantha  74. 
diplacantha  74. 
subparallela  74. 
trispinosa  74. 

Pericharax  382. 

carteri  var.  honforaphis  382. 
Perielimenes  120,  121. 

americanus  121. 
perpusillus,  Clythrocerus  90. 
Persephona  86. 

punctata  87. 
pertusus,  Peneroplis  116. 
petiverii,  Acanthonyx  00. 

Petrocliirus  110,  360. 
bahamensis  140,  359. 
granulatus  140. 

Petrolisthes  133. 
amcenus  135. 
armatus  133. 
jugosus  134. 
marginatus  134. 
nodosus  134. 
quadratus  131. 
tridentatus  131. 
sexspinosus  133, 135. 

Petrosia  halichondrioides  389. 
Phakellia  lobata  399. 

Phellinse  354. 

Pbenacia  robusta  205. 

Phenilia  277. 

Phiioscia  culebrse  176. 

Phoberus  98. 

. Phorbas  amaranthus  391. 
phrygia,  Leptoria  306. 

Phvcogorgia  277. 

Phyllactidse  329,  342,  343,  346. 
Phyllactis  342. 

Phyllangia  americana  299. 
fioridana  299. 

pliyllangoides,  Astrangia  299. 
Phyllocoenia  limbata  301,  302. 
Phyllochsetopterus  claperedii  205. 
Phyllocoenia  sculpta  301,  302. 
Phyllodoce  magna-oculata  191. 

oculata  191. 

Phyllodoeidse  191. 

Phymanthidse  329,  364,  SOS. 
Phymanthus  328,  308. 

crucifer  329,  368,  370,  372. 
loligo  368. 
pica,  Livona  139. 

Picroceroides  52,  76. 

tubularis  76. 

Pilochrota  fibrosa  385. 

fibrosa  var.  globulariformis  377, 385. 
variabilis  384. 

Piloronus  76. 

pilosa,  Chalinopsilla  401. 

Porcellana  137. 
pilosus,  Mithrax  05,  06. 

Pilumnidte  5,  23,  24. 

Pilumnus  24,  38. 

brasiliensis  38,  40,  41. 
dasypodus  38,  40. 
floridanus  38,  40. 
gemmatus  38,  39. 
holosericus  38,  39. 
lacteus  40. 
marshi  38,  41. 
nudimanus  38,  39. 
pannosus  38,  39. 
reticulatus  38. 
tessellatus  38. 
vinaceus  40. 

Pinnateres  guerini  20. 

Pinnixa  minuta  21. 


Pinnotheres  guerini  20. 
ostrearius  20. 
ostreum  20. 

Pinnotheridse  5,  20. 

Pisa  bicornuta  72. 
mutica  62. 
trispinosa  74. 

Pisidia  sayana  137. 

socia  137. 
pisonii,  Aratus  17. 

Sesorma  17. 

Pisosoma  angustifrons  135. 
glabra  135. 
greeleyi  135. 
serratu  135. 

Pit  ho  52,  76. 

aculeata  77,  78. 
anisodon  77,  78. 
lherminieri  77.  78. 
mirabilis  77,  78. 

Plaeogorgia  275. 

Plagiotritene  380. 

Plagusia  15,  19. 

depressa  19. 
plana,  Cyclodorippe  90. 
planicauda,  Cleantis  174. 
planispina,  Amphiodia  241,  247. 
planissimum,  Perenon  19. 
planissimus,  Cancer  19. 
Leiolophus  19. 

platirostris,  Orophorhynchus  148. 
Platybema  rugosum  113. 
Platycaulus  277. 

Platygorgia  276. 

Platygyra  302, 305. 
clivosa  306. 
viridis  291,  300. 

Platylambrus  79. 

serratus  80. 

Platypes  63. 

Platypodia  24,26. 
spectabilis  26. 

platysoma,  Microphrvs  71.  72. 
Milnia  72. 

Plesiastraea  ramea  301,  302. 
I’lesionika  117. 

pleuracanthus,  Mithrax  05,  68. 
Pleurocorallium  274. 

Plexaura  276,  287. 
crassa  285. 
flexuosa  284. 
heteropora  2S5. 
homomalla  285. 
porosa  285. 
rhipidalis  284. 
salicornoides  284. 
turgida  283. 

! Plexaurella  276. 
dichotoma  285. 

PlexauridiC  273, 276. 

Plexauroides  276. 
pliocenica,  Manicina  305. 
Plumarella  275. 

plumata,  Lysiosquilla  151,  156,  157. 
plumosus,  Mithrax  65,  67. 

Podarke  agilis  185. 

Podochela  52,  53. 
macrodera  53. 
riisei  53,  54. 

Pcecilobdella  213. 
poeyi,  Alpheus  106. 

Megalobrachium  136. 
Porcellana  136. 

Polia  delineata  226. 
politus,  Panopeus  30. 

Polynoe  branchiata  186. 
brevisetosa  180. 
nodosa  187. 
polytricha  186. 

Polynoidte  186,  189. 

Polyonyx  136,  138. 

macroeheies  138. 

Polystomella  striatopunctata  410. 
Pol'vtherses  acuta  404. 
polytricha,  Harmothoe  186. 
polypus,  Adamsia  359. 

Calliactis  359,  301. 

Polyserial  380. 

Polystachys  312. 
polytricha,  Polynoe  186. 
Pomatostegus  stellatus  210. 
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ponce,  Dasyehone  209. 
pontifera,  Lithadia  88. 

Pontonia  120,  121. 
domestica  122. 
grayi  122. 
mexioana  122. 

Pontoniid®  91, 120. 

I’ontonin®  120. 
porcata,  Dichoccenia  303. 
Porcellana  amoena  135. 
armata  133. 
guild  lachii  133. 
macrocheles  138. 
ocellata  137. 
pilosa  137. 

> poeyi  136. 
sagrai  137. 
sayana  137. 
sexspinosa  133. 
sigsbeiana  137. 
soeiata  137. 
sonata  137. 
stimpsoni  137. 

Porcellanid®  131. 
poris stellatis,  Corallium  31-1. 
Porites  314,  325,  331. 
agaricus  317. 
astr®oides  317. 
astreoides  291,  317. 
branneri  317. 
clavaria  314. 
collegniana  317. 
eonglomeratus  317. 
guadalupensis  317. 
incerta  317. 
michelini  317. 
porites  291,  314,  316. 
solida  317. 
subtilis  317. 
superficialis  317. 
verrilli  317. 

porites,  Madrepora  314. 

Porites  291,  311. 
l’oritid®  314. 
porosa,  Gorgonia  285. 

Plexaura  285. 

Tetraclita  180. 

portoricensis,  Cyathoeeras  291,  293. 
Homoriscus  98. 

Spongodes  279. 

I’ortunid®  5,  44. 

Portunus  cribrarius  50. 
depressifrons  44,  45. 
ordwayi  44,  46. 
ruber  51. 
seb®  44,  46. 
spinicarpus  44,  47. 
spinimanns,  44,  45. 
sulcatus  44,  45. 
ventralis  45. 

Potamonid®  5,  23. 
potimirim,  Atyoida  120. 

Ortmannia  120. 
pourtalesii,  Primnoa  281. 
pr®cincta,  Truncatulina  116. 
pr®cox,  Alpheus  109. 
pnelongus,  Euceramus  138. 
pnerupta,  Manicina  305. 
pnetexta,  Hesione  184. 

Primary  fiber  380. 

Primnoa  275. 

pourtalesii  281. 

Primnoella  275. 

Primnoid®  275. 

Primnoides  275. 

I’rim noidin®  272. 

Primnoinae  272. 

Primnoisis  274. 
princeps,  Cancer  SO. 

Hepatus  86. 

I’rionastrea  301,  302. 

Processa  canaliculata  104. 
proctoehona,  Fallacia  184. 

Hesione  184. 

procumbens,  Patuloscula  393. 

Siplionochalina  393. 
profunda,  Ctenophyllia  296,  297. 
proliferum,  Lophophyllum  331. 
Protactini®  324,326. 

Protanthea  327. 

Protanthe®  326,327,328. 


Protanthe®  gundlachi  97. 
proteus,  Zoanthus  332. 

Protocaulidse  271. 

I’rotocladus  380. 

Protopalythoa  variabi!is329, 338,372,373. 
Protoptilidse  271. 

Protostiehodactylin®  326. 

Protriane'  380. 

Protulides  elegans  209. 

Psammogorgia  276. 

Psammolyce  rigida  188. 
Pseuderichthus  154. 
communis  156. 
distinguendus  156. 

Pseudocarcinus  rumphii  37. 
Pseudogorgia  270. 

Pseudoplexaura  276. 

Pseudosquilla  154. 

ciliata  151, 153,154,155. 
communis  156. 
monodactyla  156. 
oeulata  156. 
ornata  155. 
stylifera  154. 

Pseudothelphusa  sinuatifrons  23. 
Psilacabaria  273. 

Pteroeidid®  271. 

Pterogorgia  acerosa  287. 

bipinnata  287. 
puella,  Thoe  63. 
pugilis,  Strombus  145. 
pugnax  rapax,  Uca  6,7. 
pulchella,  Amphiodia  241,248. 
Mamillifera  332. 

pulchellus,  Zoanthus  329,332,372. 
Pulvinulina  menardii  410. 
tumida  416. 

pumila,  Ophiocoma  240, 245. 
punctata,  Cancer  87. 

Cucumaria  259. 

Persephona  87. 

punctatissimus,  Leiolambrus  81. 
punctieeps,  Paguristes  143, 144. 
pusilla,  Glyptoplax  33. 

Micropanope  33. 
pygm®a,  Truncatulina  416. 

Pyrula  melongena  359. 

Pytho  76. 

quadrata,  Ctenophyllia  296. 

Pectina  296,  297. 
quadratus,  Petrolisthes  134. 
quadridentata,  Frevillea  9. 

Tetraplax  9. 

quinquedentatus,  HexapanopeuS30, 31. 
quinquelineata,  Eulalia  192. 
radians,  Astr®a  309. 

Madrepora  309. 

Siderastr®a  291,  309,  354,  358. 
Radianthus  364. 
radiata,  Orbicella  300. 
ramea,  Plesiastr®a  301,  302. 
ramosum,  Anthostoma  203. 
rapax,  Gelasimus  7. 

Nalicora  169. 

Uca  pugnax  6,  7. 
rastellifera,  Euprognatha  58. 

Rhilbdus  380. 

Rhaphide  380. 
rhipidalis,  Plexaura  284. 
Rhipidogorgia  flabellum  287. 
Rhizochalina  oleracea  395. 

Rhizoxenia  270. 

Rhodactis  364. 

sancti-thom®  326. 
rhombea,  Oc.vpode  6. 

Rhynchocyclus  113. 

Ricordea  363,  364. 
florida  363. 

ricordi,  Holometopus  18. 

Sesarma  18. 

rigida,  Psammolyce  188. 
riisei,  Amphiodia  241,  248. 

Clavulnria  278. 

Ophiocoma  240,  245. 

Ophiopsila  241,  245,' 246. 

Podochela  53,  54. 

Telesto  278. 

robusta,  Opliioglypha  240,  243. 

Phenacia  205. 

Rocinela  signata  171. 
rosaceus,  Echinanthus  252,  254. 


ros®,  Truncatulina  116. 
rostrata,  Nemausa  66. 
rostratipes,  Alpheus  105,  108. 
Rotalid®  416. 
rotifera,  Chiridota  259. 
rotulosa,  Heliastr®a  302. 
rotunda,  Othonia  78. 
rousseaui,  Eunicea  283. 
rubens,  Chalina  392. 
Euclialinopsis  392. 
Pachyclialina  392. 
ruber,  Achelous  51. 

Cronius  51. 

Mithraculus  69. 

Mithrax  65,  69. 

Portunus  51. 

rubicunda,  Ophiura  210,  242. 
rubiginosa,  Actinometra  235. 
rubra,  Charybdella  51. 

Eunice  197. 

rufopunctata  nodosa,  Act®a  33. 
rugimanus,  Pachycheles  136. 
Rugosa  325. 

rugosum,  Platybema  113. 
rumphii.  Cancer  37. 

Menippe  37. 

Pseudocarcinus  37. 
sab®,  Pectinia  297. 

Sabella  melaUostigma  208. 

spectabilis  208. 

Sabellid®  208. 
sabulosa,  Cancer  133. 

Hypoconcha  133. 
sacculifera,  Globigerina  416. 
Sagartid®  329,  352,  354,  358,  361. 
Sagartin®  354. 

Sagitta  380. 

sagittaria,  Leptopodia  53. 
Sagittarius,  Cancer  53. 

Stenorynchus  53. 
sagrai,  Porcellana  137. 
salicornoides,  Plexaura  281. 
sancti-thom®,  Actinotryx  363. 

Rhodactis  326. 

Sand  crab  6. 
dollars  252. 
stars  239. 

Sanidaster  380. 

sapid  us  acutidens,  Callinectcs  17. 
Sarakka  270. 

Sarcodictyon  270. 

Sarcophytum  270. 

Sareotrogus  fcetidus  406. 
satilcyi,  Alpheus  109. 

var.  brevicarpus,  Alpheus  109. 
var.  longicarpus,  Alpheus  110. 
savignii,  Leptochelia  166. 
savignyi,  Bithynis  123,  121. 

Bracliycarpus  124. 
sayana,  Pisidia  137. 

Porcellana  137. 
sayi,  Paguristes  144. 
scaber,  Atys  119. 

Atya  119. 

Scalopidia  9. 

Scalpellum  pedunculatum  179. 

velutinum  179. 
schmidtii,  Agelas  398. 

Tribrach  i ui^  385. 
schrammi,  Axohelia  295. 
Scirpearella  277. 

Scirpearia  277. 

Scleractini®  292. 

Scleranthelia  270. 

Scleraxonia  272. 

Sclcre  380. 

Sclerisis  274. 

Sclerogorgid®  272,  273. 
Scleronephthya  271. 
sclopetarius,  Cancer  14: 

Clibanarius  142. 

Scolymia  302. 
sculpta,  Maia  71. 

Phyllocoenia  301,  302. 
sculptum,  Ophiomusium  240,  244. 
sculptus,  Mithrax  65,  70,  71. 
scutellata,  Hippa  138. 
seutellatus,  Remipes  138. 
Scyllarid®  91,  97. 

Scyllarides  ®quinoctialis  97. 
Scyllarus  ®quinoctialis  97. 
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Scyllarus  americanus  'J7. 
Scyphactin iaria  325. 
Scyphomedusa  325. 

Scyphozoa  325. 

Scyramathia  52,  61. 

hystrix  62. 

Sea  cucumbers  256. 
eggs  252. 
lilies  235. 
moons  252. 
squirts  256. 
urchins  252. 
seba;,  Achelous  44,  46. 

Lupea  46. 

Neptunus  46. 

Portunus  44,  46. 

Secondary  fiber  380. 
securis,  Madrepora  312. 
semilunaris,  Echinoneus  255. 
seminulum,  Miliolina  416. 
Seniperina  273. 
senegalensis,  Luidia  237. 
Septastrea  sexradiata  299. 
septemspinosus,  iEpinus  54. 

Apoc-remnus  54. 
sericeus,  Paguristes  145. 

Serpent  stars  239. 
serrata,  Meandrina  306. 

Pisosoma  135. 

serratorbita,  Leptochela  113,  127. 
scrratus,  Lambrus  80. 

Ophioseolex  241,  2fi0. 
Platylambrus  80. 

Serpulidte  210. 

Sesarma  15,  18. 
cinerea  18. 
curapaoense  18. 
pisonii  17. 
ricordi  18. 

setacea,  Xiphigorgia  285. 
seticornis,  Stenorynchus  53. 
setiger,  Xantho  34. 
setigera,  Actfea  33,  34. 
setirostris,  Leptopisa  75. 
setosum,  Diadema  252,  253. 
sexforis,  Mellita  252,  254. 
sexradiata,  Septastrea  299. 
sexspinosa,  Porcellnna  133. 
sexspinosus.  Petrolisthes  133,  135. 
seychellensis,  Alemo  388. 

Tethya  388. 

Shrimps  3,  91. 
sica,  Cvmoploia  13. 

Palicus  12,  13. 
siciliensis,  Eunice  196. 

Sicyonia  100, 103. 
dorsalis  103. 
laevigata  103. 

Siderastrsea  crenulata  309. 
galaxca  309. 
grandis  309. 
radians  354,  358. 
sidereal  309. 
stellata  309. 

Siderastrea  300,  309. 
giobosa  309. 
radian's  291,  309. 
siderea  291,  309. 
sidcria,  Asfrca  309. 

Madrepora  309. 

Pavonia  309. 

Siderastrea  291.  309. 

Sidcrinn  galaxca  309. 

Sigma  380. 

Sigmaspire  380. 
signata,  Roeinela  171. 
sigsbeiana,  Porcellana  137. 
similis,  Parapeiiaeus  101. 
simplex,  Sthenelais  187. 
sinuatifrons,  Boscia  23. 
Epilobocera  23. 
PsSudothelphusa  23. 
sinnosa,  Madrepora  307. 
Meandrina  306. 

sinuosissima,  Mteandrina  306,  308. 
Siphonochalina  393. 
papy race's  395. 
proeumbens  393. 

Spiculosa  394. 
Siphonochalinops  398. 
Siphonogorgia  271. 


Siphonogorginco  271. 

Siphonostomnm  cariboum  208. 
socia,  Pisidia  137. 
soeiata,  Actinia  333. 

Porcellana  137. 

sociatus,  Zoanthus  329,331,332,333,372. 
sol,  Actinia  363. 

Adamsia  359. 

Cereus  359. 

Solanderia  273. 
erustata  280. 
nodulifera  279,  280. 

Solenastrea  301,  302. 

hyades  302. 

Solenocaulon  273. 

Solenolambrus  79,  81. 
decemspinosus  81,  S2. 
typicus  81. 
solida,  Porites  317. 
solidissima,  Copatias  387. 
solifera,  Actinia  355. 

Aiptasia  355,  357,  358. 

Barthoiomea  355,  358. 

Paractis  355. 
solitaria,  Acis  285. 

Astrangia  291.  298,  299. 
Caryophyllia  298. 

Leptogorgia  285. 

Somal  380. 

soriata,  Porcellana  137. 
sororia.  Spinosella  395. 

Tuba  395. 

spectabilis,  Cancer  26. 

Platypodia  26. 

Sabelia  208. 

Speloeophorus  86,  88. 
elevatus  88. 
nodosus  88,  89. 
triangulus  88. 

Speocarcinus  6,  10. 

earolinensis  11. 
sphseroconia,  Caminns  386. 
Sph^rohexaster  380. 

Sphseromidae  164,  172. 

Sphenopus  331. 

Spheraster  380. 

spherulata,  Bunodosoma  323,  329,  334. 

350,  366,  372,  373,  374. 

Spherule  3S0. 

Spicata  271. 

Spiculo-fibOr  381. 
spiculosa,  Siphonochalina  394. 
spinicarpus,  Achelous  44,  47. 

Neptunus  47. 

Portunus  44,  47. 
spinidentata,  Eucratoplax  11. 

Eucratopsis  11. 
spinifera,  Aetrea  34. 
spinimanus,  Achelous  14,  45. 

Palet-mon  121. 

Palemon  124. 

Portunus  44,  45. 
spinipes,  Paguristes  145. 
spinissima,  Ophioplinthaca  240,  250. 
spinosa,  Euprognatha  rastellifera  58. 
Mierociona  396. 

Thrinacophora  400. 

Spinosella  394. 

sororia  395. 
spinosissima,  Maia  66. 
spinosissimus,  Gonodactylus  153. 

Mithrax  65,  66. 
spinosus,  Eehinaster  238. 

Gonodactylus  153. 

Spi  raster  381. 

Spiroloculina  grata  416. 
splendida,  Eulepis  189,  190. 

Lumbrieonereis  199. 

Sponge’  ia  410. 

fragilis  var.  irregularis  410. 
pallescens  410. 
velata  402. 

spongelite,  Oscillaria  410. 

Spohgelidce  410. 

Spongia  l'enestrata  408. 

intcstinalis  402. 

Spongidcu  401. 

Spongin  381. 

Spongioderma  273,  279. 
Spongioderminre  272. 
spongiphila,  Syllis  183. 


Spongodes  271. 

portoricensis  279. 
squamosa,  Nepthys  194, 

Squilla  biformis  160. 
ciliata  154. 
empusa  160. 
intermedia  151,  159,  160. 
panamensis  160. 
stylifera  154. 

Stachvodes  275. 

SBicbyptilidse  271. 

Starfishes  236. 

stearnsii,  Amphioplus  241,  248. 
Stegnaster  wesseli  238. 

Stellangia  reptans  299. 
stellata,  Siderastrrea  309. 
stellatus,  Pomatostcgus  210. 

Terebella  210. 

Stelletidse  384. 

stelloides,  Aulactinia  347,  352. 
Stelospongos  404. 

Stenella  275. 

Stenocionops  52,  72. 
furcata  73. 
furcata  cadata  73. 

.Stenogorgia  277. 

Stenopidse  91,  99. 

Stenopidea  99. 

Stenopus  hispidus  99. 

Stenorynchus  52,  53. 

Sagittarius  53. 
seticornis  53. 

Sterraster  381. 

Sthenelais  grubei  187. 
luxuriosa  188. 
simplex  187. 

Stiboria  302. 

Stichodactvlinse  323,  326,  327,  328,  329, 
342,  363,  364,  368,  369. 

Sticliopus  mcebii  256,  257,  263. 
strigosa,  Meandrina  306. 
stimpsoni,  Amphiura  241,  247. 

Munich!  146,  147. 

Porcellana  137. 
stimpsonii.  Ebalia  87. 

Stoichactidre  329,  364,  365. 

Stoichactis  328,  364,  365. 

lielianthus  329,  365, 366, 367,  368,  370. 
stokesi,  Dichoccenia  303. 

Stomatopoda  151. 

Streptaster  381. 

Streptelasma  330. 
streptochirus,  Alpheus  106. 
striatopunctata,  Polystomella  416. 
strigosa,  Mseandrina  308. 

Strombus  gigas  140. 

pugilis  145. 

Strongyie  381. 

Strongyloxea  381. 

Strophogorgia  274. 

Strophogorginse  272. 

Stvlaroicles  glabra  208. 

Stylatulidce  271. 

Style  or  stylus  381. 
stylifera,  Pseudosquilla  154. 

Squilla  154. 

Stylophora  mirabilis  295. 

Stylophoridaa  294. 

subangularis,  Echinometra  252, 253, 263. 
subdepressus,  Clypeaster  255. 
Subdermal  cavity  381. 

Suberia  273,  280. 

Suberites  aaptos  388. 

Suberogorgia  273. 
subparallela,  Pericera  74. 
subparallelum,  Macroccelonm  73,  74. 
subtilis,  Amphipholis  241,  247. 

Porites  317. 

Subtylostylus  381. 
suensonii,  Ophiothrix  240,  244. 
sulcata,  Calappa  84,  85. 

Lysidice  200. 
sulcatus,  Calcinus  141. 

Neptunus  45. 

Pagurus  141. 

Portunus  44,  45. 
snlcirostris,  Epialtus  60. 
supcrficialis,  Maeandrina  308. 

Porites  317. 

surinamensis,  Holothuria  256,  259. 
Swiftia  277. 
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swit'tii,  Gemmaria  331. 

Syllidm  183. 

Sylli.s  complanata  183. 

spongiphila  183. 
symmetrica,  BathyactiS  311. 

Fungia  311. 
symnista,  Albunea  139. 

Sympodium  270. 

Synalpheus  104,  109. 

lsevimanus  longicarpus  109,  110. 
ltevimanus  parfaiti  109. 
minus  109,  110. 
neptunus  109,  110. 

Synapta  lappa  250,  259. 

vivipara  259,  200. 

Synaptiase  260. 
tseniatus,  Bunodes  348,  350. 
Tjehiosoma  curtum  220. 
delineate  226. 
delineatum  225,  220. 
discolor  225,  220. 
tagetes,  Aiptasia  355. 
talpoida,  Emerita  138. 

Hippa  138. 

Tanaidse  163,  165. 

Tealia  347. 

Tedania  brucei  395. 
digitata  395. 
nigrescens  395. 

Teleophrys  52,  64. 

ornatus  65. 

Telcsto  270. 
riisei  278. 

tenuirostra,  Macroeceloma  75. 
tenuirostris,  Paguristes  143. 
tenuispina,  Asterias.  238. 

Terebella  annulifiiis  205. 
stellatus  210. 
turgidula  205. 
variegata  205. 

Terebcllidfe  205. 
tesselata,  Glycera  201. 

Ophiozona  240,  243. 
tessellatus,  Pilumnus  38. 
testudinarius,  Kemipes  138. 
testudinata,  Mellila  252,  254. 

Tethya  seychellensis  388. 

Tethyidse  388. 

Tethys  lyncuiium  388. 

Tetillid*  383. 

Tetrad  ita  porosa  180. 

Tetractinellida  383. 

Tetraplax  0,  9. 

quudridentata  9. 

Tetraxon  381. 

Textularia  gramen  410. 

Textularidse  416. 
thalamita,  Melybia  43. 

Thalassia  marina  351. 
ThalassianthidsS  304. 

Thalassinidea  91. 
thallia,  Bunodes  349,  350. 

Thaumaetis  328. 
thayeri,  Uca  6,  7. 

Thelepus  crassibranchiatu.s  206. 

Thoe  52,  63. 
aspera  63. 
puella  63. 

Thor  113,  116. 

fioridanus  116. 

Thouarella  275. 

Thrinaeophora  spinosa  400. 

Thesea  275. 

Thyone  259. 

Titanideum  273. 

Titanidium  273. 
torquatus,  Clymene  207. 
torquata,  Clymenella  207. 

Tornote  381. 

Toxa  381. 

Toxopneustes  variegatus  252,  253,  263. 
Tozeuma  113,  114. 
carolinense  114. 


Trachonites  65. 

transverso-dactylus;  Alpheus  105. 
transversus,  Grapsus  17. 

Pa,chygrapsus  17. 

Triaene  381. 

triangulus,  Spelaeophorus  88. 
t.riangulatus,  Paguristes  146. 
Triaxonia  382. 

Tribrachium  schmidlii  385. 
tribuloides,  Oidaris  252. 
tricarinata,  Lysiosquilla  157. 

Miliolina  416. 

Trichodragmata  381 . 
tricolor,  Actinia  359,  363. 

Adamsia  359. 

Calliactis  329,  358,  359,  361,  372,  374. 
Clibanarius  142. 

Pagurus  142. 
tricophylla,  Astrsea  309. 
tricornis,  Corallana  169. 
tridentatus,  Petrolisthes  134. 
tridentulatus,  Alpheus  109. 
trigona,  Jousseaumea  111. 
triloba,  Euphrosyne  194. 
trispinosa,  Macroeceloma  74. 

Pericera  74. 

trispinosum,  Macroeceloma  73,  74. 
tristis,  Antipathes  287. 

True  crabs  3. 

Truncatulina  prgecincta  416. 
pygmsea  410. 
rosea  410. 

Tuba  sororia  395. 

TubastrOc  301. 
tuberculata,  Antinedia  336. 
tuberculatus,  Zoanthus  336. 
tuberculosa,  Cystiactis  351. 
tuberculosus,  Pagurus  142. 

Tuberella  aaptos  388. 

Tubipora  270. 

Tubiporidse  269,  270. 
tubularis,  Picroceroides  76. 
tulipa,  Fasciolaria  359. 
tumida,  Pulvinulina  416. 
tumidula,  Charybdella  51. 
tumidulus,  Achelous  51. 

Neptunus  51. 
tumidus,  Callinectes  49. 

Turbo  versicolor  358. 
turgida,  Eunicea  283. 

Plexanra  283. 
turgidula,  Terebella  205. 
typa,  Cailianidea  94. 
typicus,  Solenolambrus  81. 

Tylopora  312. 

Tylostvlus  381. 

Tylote  381 . 

Uca  6,  14. 

leptodactyla  6,  7. 
mordax  0,  7. 
pugnax  7. 
pugnax  rapax  6,  7. 
thayeri  6,  7. 

Ucides  cordatus  14. 
ultramarina,  Actinia  368. 

Umbellulidre  271. 
umbrinus,  Dasybranchus  200. 
uneifer,  Diptychus  118. 

Uroptychus  148. 
uncinatus,  Eupomatus  210. 

Undaria  310. 
undata,  Madrepora  310. 

Uniaxial  381. 
unicolor,  Brissus  255. 
nnipedalis,  Cladocora  298. 

Uniserial  381. 
universa,  Orbulina  416. 

Urocaris  123,  126. 

longicaudata  126. 

Uroptychus  uneifer  148. 

Urticina  347. 

crassieornis  358. 
lessoni  348,  350. 


uva,  Favia  303. 

Uvigerina  pygmsea  416. 
valenciennesi,  Manicina  305. 
validuin,  Opliiomusium  240,  244. 
Valvifera  164,  174. 
variabilis,  Gemmaria  331,  338. 

Hircinia  405. 
l’ilochrota  384. 

Protopalythoa  329,  338,  372,  373. 
varians,  Hermella  210. 
variegata,  Terebella  205. 
variegatus,  Toxopneustes  252,  253,  263. 
velata,  Spongelia  402. 
velutinum,  Scalpellum  179. 
ventralis,  Neptunus  44. 

Portunus  45. 
ventricosa,  Meoma  255. 
venusta,  Miliolina  416. 

Veretillea  272. 

Vermilia  annulata  210. 

Verongia  hirsuta  409. 
verrilli,  Porites  317. 
verrucosa,  Bunodes  347,  354. 
verrucosus,  Mithrax  67. 
versicolor.  Turbo  358. 

Vertebralina  insignis  416. 

Verucella  277. 

Viatrix  globulifera  351. 

Villogorgia  275. 
vinaceus,  Pilumnus  40. 
violacea-maculata,  Eunice  196. 
Virgularidse  271. 
virgulata,  Leptogorgia  287. 
viridis,  Echinometra  252,  253. 

Platygyra  291,  306. 
visor,  Paguristes  145. 
vittigera,  Hesione  184. 
vivipara,  Synapta  259,  260. 
vocator,  Gelasimus  6. 

Vceringia  271. 
wcsseli,  Stegnastcr  238. 
wilcoxensis,  Astrangia  299. 

Wrightella  273. 
wurdemannii,  I’anopeus  29. 

Xanthias  24,  34. 

nuttingi  35. 

Xanthidse  23. 

xanthiformis,  Micropanope  32. 

Pahopeus  32. 

Xantho  denticulatus  27. 
parvulus  30. 
setiger  34. 

Xanthodes  34. 

Xanthodius 24,  27. 

parvulus  27. 

Xenia  270. 

Xenidre  269. 

Xeniidaj  270. 

Xiphias  141. 

Xiphigorgia  277. 
setacea  285. 

Xiphocaris  elongate  118. 

Xiphopeneus  harttii  102. 
kroyeri  102. 

Xylopagurus  rectus  1 13. 

Zaphrentidae  330. 
zebra,  Gnathophyllum  126. 
Zoanthactiniaria  325. 

Zoantharia  324,  327,  329,  330. 

Zoantheae  323,  324,  325,  330,  338,  340. 
Zoanthiche  329,  330,  331, 336,  310,  352. 
Zoanthiniaria  325,  330. 

Zoanthus  auricula  332. 
flos-marinus  332,  333. 
nympliese  332. 
proteus  332. 
pulchellus  329,  332,  372. 
sociatus  329,  331,  332,  333,  37'7 
tuberculatus  336. 

Zoroaster  ackleyi  237. 
l'ulgens  237. 
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